TOAN A2: PAI SO TUYEN TiNH

CHUONG |
MA TRAN - BINH THUC

§1. MA TRAN

I. KHAI NIEM

I.1. Ma trdn cdp m x n: m, n 13 hai s6 ty nhién. Mot ma tran cdp m x n 14 mot bang gdm m x n sd, ky
hiéu a;j, duoc sap xép thanh m dong va n c¢ot dudi dang

a1 2 n
a a .. a
A_| %21 82 2n
_aml Am2 -+ Ay i

ajj 1a phan tir & dong i va cot j cia ma tran A; i 1a chi s6 dong, j 1a chi s cot cta phan tir a;; d6. Nguoi ta
thuong viét tit ma tran & dang A = [aij]mxn.

Vi du. A= 1 2 3|lama tran cép 2 x 3, trong ma tran nay ta co phﬁn tr a3 =3, axn=4.
4 5 6

1.2. Ma tran bang nhau : Hai ma tran duoc goi la béng nhau néu :

- chiing ¢6 cung cip

- cAc phan tir tuong Gmg déu bang nhau

.3. Ma tran chuyén vi

Cho ma tran A = [ajj]mxn. Ma tran thu dugc tir A béng cach viét cac dong cua A 1an luot thanh céac cot dugc

goi 1a ma tran chuyén vi ctia A va ki hiéu 1a A", Khi d6 A' 1a ma tran cép nxm.

Vi du. Cho ma tran 1 -2 37.Théthi 1 4]
4 0 2 At={-2 0
3 2

Hién nhién ta c6 (At )t = A.
Il. CAC LOAI MA TRAN
I.1. Ma tran vuéng : 1a ma tran c6 s dong m bang sb cot n, khi d6 thay vi ndi ma tran cap n x n ta chi
n6i d6 1a ma tran vudng cap n.
Trong ma tran vudng cap N, ngudi ta goi cac phan tir @11,322,...,8nn 1a cac phan tir thudc dudng
chéo chinh cua ma tran.
I.2. Ma tran déi xirng : 12 ma tran vudng, trong d6 hai phan tir d6i xtmg qua dudng chéo chinh thi
br:ing nhau, nghia la a; = aji voimoii, =1, 2, ..., n.
Vi du. Ao 1 3 12 0 |43 cacma tran d6i xtmg.

13 7 B=12 3 -1

0 -1 0



I.3. Ma tran tam giac : 1a ma trin vudng co tt ca cac phan tir nam phia dudi, hodc tt ca cac phan tir
nam phia trén dudong chéo chinh déu bang 0.

Vi du. 12 3 1 0 0 O |Iacac ma tran tam giac.
2 300
C=|0 4 5\,D=
4 5 6 0
0 0 6
7 8 9 10

I.4. Ma tran chéo: 1a ma trin vudng cé tit ca cic phan tir ndm ngoai dudng chéo chinh déu bang 0.

Vi du. 10 0llama tran chéo.
E=/0 2 O
0 0 3

I.5. Ma tran dorn vi : 1a ma tran chéo c6 tit ca cac phan tir thudc dudng chéo chinh déu bang 1. Ma tran
don vi cap n ki hiéu 1a I,.

11.6. Ma tran c6t: 1a ma tran chi c6 mot cot.

I.7. Ma tran dong: 1a ma tran chi c6 mot dong.

11.8. Ma tran-khong: 1a ma tran co tit ca cac phan tir déu bang 0. Ma tran-khong cap m x n ki hiéu 1a
11.9. Ma tran bac thang: 14 ma tran thoa mén hai diéu kién sau day

- dong c6 tat ca cac phan tir déu bang 0 (néu c6) nam phia dudi dong ¢ phan tir khac 0;
- phan tir khac 0 dau tién (tinh tir trai sang phai) cia mdi dong dudi nam bén phai so v6i phan tir khac 0
dau tién cia dong trén.

Vi du. 12 3 4 5 1000 0 la cac ma tran bac thang.
06 7 8 9
M = ,N={0 0 2 3 0
0 0 10 11 12
0 000 4
00 0 0 O

lll. CAC PHEP TOAN TREN MA TRAN

lII.1. Téng (hiéu) hai ma tran cung cap

Téng hai ma tran cung cap [ A _ ) 12 mot ma tran cung cip ~ _ [ ..
A_[a”]m n’B_I:hj]mxn C_[C'J]mxn

trong do Clj — a” + blj

Ky higu C=A + B.

Hi¢u hai ma trdn cung cép _ . . la mét ma trdn cung cép
A=l Bl B,
trongdd d.. — a.. — bh.-.
D = |:d|J :|m><n g dlj alj blj

Ky hi¢éu D = A -B.
i i 3 1 -2 3 -3 2 0
Vldu.ChohalmatranA:|: :|,B:|: :|

4 0 2 5 6 7
o _ o4 —4 3
Thethlc:AJrB:[_z 0 3},0_,4 Blg T¢ i
-1 6 9



Ch0 y. Hai ma tran chi cong, trir duoc voi nhau khi ching c6 cing cép.
l1.2. Tich cia ma tran vé&i mot sé

Cho sb o va ma tran _ . Tich ctia @ véima trin Alama trdn p _ [, | cing cip véi A
A= [a] g in

mxn
trong do bij = Qa; (ndi cach khac, B thu dugc tir A bang cach nhan moi phan tir ctia A véi @)

Kihiéu B = c@A.
; ; 1 -2 3 & thi 2 -4 6
Vi du. Cho matranA: ,a=2'ThethlB:2A: :
4 0 2 8 0 4
2 -3 1 5 4 -1
Vidy.Chohaimatran o _|g 5 _4| B=|0 6 2 |- Iimcacma transau:
3 0 2 -5 7 9
a) 3A b) - 4B c) 2A + 3B d)-4A + 2B

[11.3. Tich caa hai ma tran
Cho hai ma tran _[a. _ ) . Tich ctla ma tran A v&i ma tran B 1a ma tran
A =[3ip ] 0 B =[bni ],

C = |:C-- ] cp m x n trong d6 phan tir cij duoc tinh theo cong thirc
N 1 mxn

K .
Cij = X apbp;

p=1
Ki hiéu C = AB.
Vi du. Cho hai ma tran 2 3.
1 -2 3
A= ,B=-1 1
4 0 2
4 2
Thé thi C—AB- |:011 Cio :| 1a ma tran vudng cap hai. Ta tinh cac phan tir ctia C. Ta c6
Co1 C22

¢ =12+(-2).(-1)+34=16 ¢, =13+(-2)1+32=7
Cp=42+0.(-1)+24=16 cp=43+01+22=16
Va 16 71
y C_
16 16
Vi du. Thuc hién phép nhin hai ma trén sau day:

AR I

-4 0

Chay

- Hai ma tran chi nhan duoc v&i nhau khi s6 ¢t cia ma tran thir nhat béng ) dong cuia ma tran thur hai.

- Mudn tim phén tor & dong i, cOt | cua ma tran tich C = AB, ta nhan cac phén tor & dong i ciia ma tran A
1an luot véi cac phén tor & cOt j clia ma tran B 1ol cong céc tich do lai.

- Phép nhan hai ma tran khong cé tinh chét giao hoan (no6i chung la AB = BA, tham chi c6 khi ton tai AB
nhung khong ton tai BA).



- Thit tir thue hién cdc phép todn trén ma trin twong tw nhw déi véi cdc sé: nhén truwde, cong sau.

Vi du 19. Thuc hién phép toan sau day:

LEIT BT

t

2 3 ¢
c)5_4_{—410} g [1 2] [13 2 5
1 6| L3 2 38 5-1 0|-3/0 3|+2/6 7
2 1| |4 2 -3 -2
§2. PINH THUC
. KHAI NIEM

I.1. Dinh thirc cap mét: 1a dinh thirc ciia ma trén vudng cap mot A = [ay4 |, ky hiéu detA hay |A],
duoc tinh nhu sau :

det A= |an|=amn.
Vidu. A =[4],detA =4;B =[-3],detB = -3

1.2. Dinh thirc cap hai: cho ma tran vudng cip haiA B |:a]_1 a2 :| Dinh thirc cua A, goi la dinh
ap1 a2
thire cp 2, ky hiéu detA hay |A|, 1 s6 duoc tinh theo cong thirc:

a a
det A =| 11 12| = 811850 — A1 o
ap; Az
Vi du.
2 3
A= , detA=27-43=2
4 7
-3 4
= (-3)2-5.4=-26
5 2
1.3. Pinh thirc cap ba: cho ma tran vudng cép ba 41 A2 A3 | Pinh thac cla A, goi 1a dinh

A=lay; axp ayg
dz1 Aazp 3az3
thirc cép 3, ky hiéu det A hay |A|, 1a s6 duoc tinh theo cong thirc:
&1 9 H3

djqdooday + dypdoadyq + dy3dpqdayn —
det A = 8y Ay Agl= 11922933 12923931 13921932

—dg1Appdy3 — Agpdp3dyq — dz3dn1d)

d31 dzp dsg
Vi du.
2 -1
0 1 9o 2.1.1+ (-1).2.(-3) +3.0.2 -
T (=3).1.3-222-10.(-1) =9
3 2 1 (-3) (-1

Vi du. Tinh cac dinh thtrc sau



2 1 -2
bl 2 3
0 -3 4

a5 -3

4 2

Il. CAC TiNH CHAT
Dinh thirc cip bét ki c6 cac tinh chit sau day.

1. det A = det Al (Hai ma trdn chuyén vi ¢é dinh thirc bang nhau).

1 1 2 1 3
Vidu. det = det
3 4 2 4

2. Dinh thitc c6 mét dong gom toan sé 0 thi bang 0.

Vidy. 1 2 3
0 0 0[=0
4 5 6
3. Pinh thirc c6 hai dong giong nhau hodic ti 1é véi nhau thi bang 0.
Vi du. 12 3
2 4 6|=0
-1 2 4

4. Néu nhin mot dong voi mot s6 a thi dinh thirc ciing dwoc nhan lén voi a. Suy ra: nhdn tir chung
ciia mét dong c6 thé dem ra ngoadi dinh thike.

Vidy, |2 4 10 1 25
1 3 2|=2|1 3 2
2 0 1 -2 0 1
5. Néu doi ché hai dong bat ki thi dinh thirc déi ddu.
vidu. |1 2] 3 4
3.4 Q2

6.  Dinh thitc khong hay déi néu cong cdc phan tir ciia mét dong véi cdc phan tir trong ieng ciia dong
khac da dwoc nhan voi cung mot 56
(Pinh thirc khéng hay déi, néu thay mét dong boi tong ciia dong dé véi béi ciia mot dong khdc)
1 2 3| |1 2 3 1 2 3
2 0 -=0 -4 -71=|0 4 -7
-3 2 3| 0 8 120 |0 0 -2

7. Dinh thirc ciia ma trdn tam gidc bang tich cdc phan tir thuéc dwong chéo chinh.

Vi du.

, 1 2 3 2 0 O
Vi du.
O 4 5 =146; |3 4 0 =247
O O © 6 0 7

8.  Cdc tinh chat trén van ding khi thay chiv “dong” bdi chit “cét”.

ll. TINH PINH THU’C BANG CAC PHEP BIEN POI SO CAP TREN MA TRAN
Str dung cac tinh chét trén, ta c6 thé tinh dugc mot dinh thirc cfip cao béng cach bién do6i dé dua no vé
dinh thtrc tam giac. Mudn thé, ta sir dung cac phép bién ddi sau day :



- Déi ché hai dong tuy ¥ ciia ma trdn.
- Nhdn tdt ca cdc phan tir ciia mét dong véi mét sé khdc 0.
- Céng vao mdt dong cdc phan tir twong ting ciia dong khdc da dwoc nhdn véi cimg mot so.
CAc phép bién dbi nay goi 1a phép bién ddi so ciAp dong. Tuong tu, thay chit “dong” béi chir “cot”, ta
¢6 cac phép bién ddi so cip cot. Nhimg phép bién d6i so cap dong va cot goi chung 1a phép bién d6i so
cép trén ma tran.
1 2 3 1 2 3 1 2 3
2 0 -1j=0 -4 —-7/=|0 -4 —7|=8
-3 2 3 0O 8 12 O o0 =2

Vi du.

Vi du.
1 2 3 4 |1 2 3 4 1 2 3 4 1 2 3 4
2 3 41 _ o -1 -2 7 _ O -1 -2 —7 _ o -1 -2 -7 160
3 41 2 (0 -2 -8 -100 0 O -4 4 O 0 4 4
4 1 2 3 |0 -7 -10 -13) © O 4 36/ [0 O 0 40

Vi du. Tinh dinh thirc ciia ma tran

A=[l 2-2 3
2 3 4 -1
3 2 1 2
1 -1-3 3
1 2 -2 3 1 2 -2 3 1 2 -2 3
2 3 4-1,/0-1 8-7] |0-1 8—7_0
3 2 1 2, ,0-4 7 _7|1]/0 0 -25 21|
1 -1-3 3 0-3-1 0 0 0-25 21
Vi du. Hay tinh céc dinh thirc sau
2 131 1 1 1 1
450 |21 11 020 haa11
a) ' b)3 2 1| ¢ ; d)
-3 6 3 0 2 1 1 -1 1
2 3 1
-2 0 3 1 1 1 -
§3. MA TRAN NGHICH PAO
I. KHAI NIEM
Dinh nghia: Cho A — |:aij:| 13 ma trdn vudng cép n. Ma trn B thoa mén diéu kién AB = BA = I,
nxn

duoc goi 1a ma tran nghich ddo cua A va ki hi¢ula B = Al
Chay: NéuB=A" thi B* = A. Do d6 ta con n6i A va B 1a cac ma tran nghich dao ciia nhau.

Dinh nghia: Néu ma tran A c6 ma tran nghich dao A thi ta n6i A 12 ma tran kha nghich, hay kha dao.
Il. DIEU KIEN KHA NGHICH

Dinh Iy 1: Ma tran vuong A kha nghich, néu va chi néu detA = 0. Khi d6 : A_l =3 :% = P/&, V&1 Pa
e

= [Ajj] (goi 1a ma tran phu hop cua A).



Vidy. Ma trin {l 2} kha nghich vi detA = 1 = 0.

1 3
Vi du. Céc ma tran sau day c6 kha nghich khong?
3 2 2 3 -1
a) b)) -4 1 2
-1 4
-2 4 1
Vi du. Tim a dé ma tran 110 kha nghich.
A=(1 a 1
0 21
lIl. PHUONG PHAP TiM MA TRAN NGHICH PAO
Su dung dinh 1y 1
Pé tim ma tran nghich dao ctia ma tran vudng A, ta can:
e Tinh detA

- Néu detA = 0 thi két ludn ma tran A khong kha nghich.
- Néu detA # 0 thi két luan A kha nghich va chuyén sang budc 2.
e Tinh phan bu dai sb cua tit ca cac phan tu ajj € A.

e Lap ma tran phu hop tlr cic phan bu dai sb thu dugc Pa= [Aj].

. . T | t
e Lap ma tran nghich dao A = ﬁ P A
Vi du. Tim ma tran nghich ddo cua ma tran A~ |:1 2}.
1 3
Taco

det A=1A1 =3 Ap =—1 Ay =2 Ay =1

3 -1 4 43 - [3 -2]
2 1 2 1 11

Vi du. Tim ma tran nghich dao cua ma tran 1 2 -1
A=|2 3 2
3 1 3

Tacd

det A= -6;A1 =1L A, =12, A5 =-7,Ay =7,

11 -12 -7 11 -12 71 |-8 L1

= Py=(-7 6 5| =A*=1/7 6 5|=2 -10

-1 0 -1 -1 0 -1 7 =1

6 6 6

Vi du. Tim ma trin nghich dao ctia cac ma tran sau day bang phuong phap dinh thirc
110

4 -2
a)Az{ }; b)B={1 1 1
3 5
0 21



§4. HANG CUA MA TRAN

I. KHAI NIEM
1.1. Dinh thirc con: Cho ma tran bat ki p _ [ai. ] , 1 <k <min(m,n). Pinh thirc gdm céc phan tir
mxn
thudc giao cta k dong va k cot tuy y caa A dugc goi 1 dinh thirc con cép k cua A.
1.2. Hang cGia ma tran: Ta no6i hang ctia ma tran A 13 p néu trong A c6 mét dinh thirc con khac 0 cip p
va cac dinh thirc con cap cao hon p déu bang 0.
Khi d6 ta viét rank (A) = p hodc r(A) = p.
Nhu vay, hang ciia ma trin 1a cip cao nhit ciia dinh thirc con khac O ciia né.
Tur dinh nghia trén ta suy ra :
v/ Hang ciia mdt ma tran khong thé vurot qua sé dong va sé cdt ciia ma tran.
v' Khi A la ma trin vudng va detA # 0 thi r(A) bing chinh cép ciia A.
Il. TINH CHAT
1. Hang ctia ma trn bac thang bang s dong c¢6 phan tir khac 0 ctia no.
2. Moi phép bién d6i so cip khong lam thay d6i hang ciia ma trén.
3. r(A) =r(A)
Tir hai tinh chat dau, ta c6 phuong phap tim hang ctia ma tran:
Pé tim hang ciia mdt ma tréin, ta bién doi né thanh ma trin bic thang dong va 4p dung cac tinh
chét dé két luén.

Vi du. Tim hang ctia ma trin 1 2 3 4,
A=|5 6 7 8
9 10 11 12
Ta bién d6i ma tran da cho thanh ma tran bac thang:
1 2 3 4 1 2 3 4 1 2 3 4

A=|5 6 7 8|—>|0 -4 -8 -12|—>|0 4 -8 -12|=A'
9 10 11 12 0 -8 -16 -24 0O 0 0 O
A’ 1a ma tran béc thang.
Theo tinh chét 2, ta c6 rank (A) = rank(A");
Theo tinh chét 1 ta lai co rank(A") = 2.Vay rank(A) = 2.

Vi du. Tim hang ctia ma tran 1 13 3 |theotham sdm.
3 28 8
C=
3 2 8 m+3
215 m
Ta bién d6i C thanh ma tran béc thang:
1 1 3 3 1 1 3 3
O -1 -1 -1 O -1 -1 -1
C > N —
O -1 -1 m-6 0O 0 O m-5
O -1 -1 m-6 O 0 O 0
Tacé 2 khi m=5

r(C)=rcy= {3 khi m=5

Vi du. Tim hang cua cac ma tran sau day:



1 3 -2 -1 1 -2 3 3 m 0
2 5 2 1 3 4 0 6 2m m 2
a) ;b) ;C)
1 1 6 13 2 1 -1 9 3m 0 m+2
0

-2 -6 8 10 3 1 2 15 5m

BAI TAP CHUONG I
1.1. Tinh

3 4 2 2 4 7 2 1 77T 3 0 1
8 55 0 7(+4|-3 8 6| b)ala 3 3|-3/5 1 4
6 3 3 1 5 -2 10 -4 14 3

1.2. Thuc hién phép toan sau ddy dbi voi cic ma tran

7] t -4 2 2 5
4 —21[-3 5 6 1]. -
g {3 4_'{2 —4} +2{—2 5}’ P 55 6|41 3-{4 3}

2
_ 2 -1 2
1.3. Tinh: a)|3 —2}3 ; b) { 0]
1 4
- 4
1.4. Tinh dinh thirc cip ba sau day:

-2 3 4 2 1 =2
Q) |4 —2 5 L 2 3

2 4 3 0 -3 4

1.5. Tim ma tran nghich ddo ciia cac ma tran sau day (néu co)
12 0 -1 3 2 1 -1 1
aA=2 3 -1 bB=l1 =2 4|1 o 3
0 4 3 3 1 3 2 1 -2

1.6. Tim hang cua cic ma tran sau day:
1 2 -3
2 -3 4
0O 1 3
3 2 4

a)

© U NP
A~ W
® 3 0 N

CHUONG II
HE PHUONG TRINH TUYEN TiNH

§1. HE PHUONG TRINH TUYEN TiNH
I. KHAI NIEM
1.1. Hé phwong trinh tuyén tinh: 14 hé phuong trinh ¢6 dang
X + X + .o+ A Xy =0y 1)

Ao1X + 820Xy + ...+ Ao X, = by

am X + amoXo + ...+ 8mnXp = by
trong do aj, b 1a cac s6 cho trude, Xj la cac an sb (i=12 ...,mj=12 ..n)
Trong hé (1) ta thdy c6 m phuong trinh va n 4n sé.
bit p [ a; ] goi 12 ma tran cac hé s6 cua 4n,

mxn



B = [b. ] goi 1a ma tran cac hé s6 tu do,
I lmx1

X = [X- ] goi 1a ma tran céac an so.
1Inx1

Khi d6 hé phuong trinh (1) dugc viét & dang ma tran : AX =B (2)

Il. DIEU KIEN CO NGHIEM CUA HE PHU'ONG TRINH

bat A = [ A| B]’ goi 1a ma tran mo& rong cua hé phuong trinh (1), thu dugc béng cach viét thém ma tran B

vao bén phai ma tran A.
Dinh Iy 1: Hé phuong trinh (1) ¢6 nghiém néu va chi néu r(4) = r(A).
Vidu. Xét hé phuong trinh. [ + 2x, —3x3 = -1

{2x1 +3X, + X3 =11

Ta c6 ma tran mé rong:
1 2 31 1 2 -3-1
- =[A18]
11 0 -1 713

[AE)-]; 5

Suy ra

r(A) =r(A) =2r(A) =r(A'B) =2

Vay r(A) = r(A) => Hé phuong trinh c6 nghiém.

Vi du. H¢ phuong trinh sau day cé nghiém hay khong?

X1 +2Xy —2X%3 =1
Xp + Xo —2X%X3 +3%4 =1
2X1+3X2—4X3 =1
a)s 33X —Xo+X3—X4 =2 ;b)
—X1 + 2%y + X3 =1
2X1—2X2 +3X3—4X4:3
X1+X2—2X3:O
Gidi : Ta tim hang cua cac ma tran tuong Ung.
a)
1 1 -2 31 1 1 -2 3|1
[AB]=|3 -1 1 -12|—>|0 -4 7 -10 -1
2 -2 3 -43 0 -4 7 -10 1
1 1 -2 3|1
—> 1|0 -4 7 -10 -1| = [A|B]
0 0 O 0| 2

Taco r(A) = r(A) = 2;r(A) =r(A'|B) =3
Suyra r(A)=r(a).
Vay h¢ phuong trinh da cho v6 nghiém.

b)
12 2] 1 2 —2[1] [1 2 21
2 3 —4t| [0 -1 0|1 [0 -1 0|1
[AB]= - - =[~1B’]
12 11| "[o 4 12| "o 0o -1}-2

1 1 20 0 -1 0|1 0 0 0]0

Taco r(A)=r(4") =3, r(z\) =r4’ | B’)=3.Suyrar(A) =r(A)
Vay h¢ phuong trinh c6 nghiém.
Vi du. H¢ phuong trinh sau day c6 nghiém hay khong?

10



X; +3Xo +5X3 —2X4 =3
2X1+7X2 +3X3+X4 =5
X1+5X2—9X3 +8X4 =1

ll. SO NGHIEM CUA HE PHUONG TRINH

Dinh ly 2: Gia su h¢ phuong trinh (1) ¢6 nghiém, nghia la r(A) = r(ﬂ) =k.
Khi do6 c6 hai truong hop sau day cé thé xay ra.

a)r(A) = r(K) =k =n (s0 dn ciia h¢ phwong trinh)

Trong truwong hop nay hé phwong trinh co 1 nghiém duy nhat.

b) r(A) =r(A)=k<n.

Trong truwong hop nay hé phwong trinh co vo soé nghiém.

IV. PHWONG PHAP GIAI HE PHUONG TRINH TUYEN TiNH (Phuwong phap Gauss)
Buéc 1 : Kiém tra diéu kién cé nghiém
Lap ma tran bac thang A = [A | B], dua nd vé dang bac thang dong va kiém tra diéu kién c6 nghiém.
- néur(A) = r(A) : két luan h¢ vo nghiém
- néur(A) = r(ﬂ) : két luan hé c6 nghiém. Chuyén sang budc 2.
Budc 2 : Tim nghiém
- néu r(A) = F(Z\) =n (sd an) : hé phuong trinh c¢6 1 nghiém. Cin clr vio ma tran bac thang thu
dugc ¢ budc 1, ta 1ap hé phuong trinh méi va giai nguoc tir dudi 1én dé tim cac an so.
- néur(A) = r(ﬂ) =k < n : hé phuong trinh ¢6 v6 s6 nghiém.
Trong khéi bén trai cia ma trn béc thang thu dugc ¢ budc 1 chon ra mét dinh thirc con khéc 0
cap k. k 4n s tuong Ung vai cac cot ciia dinh thirc nay duge goi 14 cic an chinh cua hé phuong
trinh, con lai n - k 4n duoc goi la an tu do. TUr ma tran bac thang do6 ta cting lap hé phuong trinh
moi va chuyén an ti do sang vé phai. Sau d6 giai nguoc tir dudi 1én dé tim cac 4n chinh.
Nghiém tim dugc goi 1a nghiém téng quat ciia hé phuong trinh. Cho an tu do céc gia tri tuy y ta
thu dugc tap hop tat ca cic nghiém cua hé.
Vi du. Giai va bién luan hé phuong trinh sau theo tham sé6m
X—2y+z+2t=m
X+y—-z+t=2m+1
X+7y—-5z—-t=m

Xét ma tran mo rong

1 -2 1 2| m 1 -2 1 2|m
[AB]=|1 1 -1 1p2m+1|>|0 3 -2 -1m+1|—>
17 -5 -1 m 0 9 -6 -3 0

1 -2 1 2| m
—>|0 3 -2 -1 m+1l |=[AB']
0 0 0 0f-3m-3

- Néum=-1thi I’(A‘B) = 3 # r(A) = 2 nén hé phuong trinh v nghiém.
- Néum=—1thi r(A‘B) =r(A) = 2 < 4 nén h¢ phuong trinh c6 v6 s0 nghiém.
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Trong ma trdn A4’ ta chon dinh thuc con |1 2 120 thé thi hai 4n b X1, X4 s& 14 cac 4n chinh, con lai
=-1=
0 -1
hai 4n s6 Xy, X3 1 céc 4n tu do. Thay M = —1 vao ma trn bac thang, ta ¢4 hé phuong trinh
(x1+ZX4: _1+2x2_X3 (x1= —1—4x2 +3X3
- x4_ = —3x2 + ZX3 = .X4 = 3x2 - 2x3
X, ER X, ER
X3 ER X3 ER

Vi du. Giai va bién luan hé phuong trinh sau theo tham s6 m
X+2y—z+t=m
2X+5y—-2z+2t=2m+1
X+7y—-3z+3t=1

§2. HE PHUWONG TRINH TUYEN TiNH THUAN NHAT

I. KHAI NIEM. Hé phuong trinh tuyén tinh thuan nhat 13 hé phuong trinh tuyén tinh ma tit ca cac hé sé ty
do déu bang 0:

Q1% + ApXo + ...+ X, =0

Ag1Xq + AgpXy + ...+ Ay Xy =0

Nhan xét: O ddy ma tran hé sé tu do B =0 nén ta lubn co F(Z) _ r(A| 0) = r(A)- Suy ra hé phuong

trinh ludn c6 nghiém. Chang han, ta c6 thé thay ngay mot nghiém cua hé phuong trinh 1a x;= X, = ...=
x,= 0. Nghiém nay goi 1a nghiém tim thuong ctia hé phuong trinh.

Il. GIAI HE PHPONG TRINH TUYEN TiNH THUAN NHAT
Dé giai cac hé phuong trinh loai ndy ta ciing ding phuong phap Gauss véi nhirng luu ¥ sau
- Chi can lap A vatim r(A)
- Néu r(A) = n (s6 4n) : hé chi c6 1 nghiém, d6 chinh 1a nghiém tim thuong x;= X2 = ...=x,= 0
- Néu r(A) < n : hé phuong trinh c¢6 v6 s6 nghiém (c6 nghiém khong tim thudng).
- Khihé c¢6 vo sb nghi¢m thi phai chon an chinh, an tu do. Lap h¢ phuong trinh moi dé tim nghi¢m.
Khi 1ap hé phuong trinh méi thi cac vé phai ciing 1a 0. Nghiém tim dugc goi 1a nghiém téng quét.
- Tap hop cac nghiém tim dugc bang cach cho cac an tu do nhing gia tri dic biét, 1ap nén mot ma
tran chéo khac ma tran-khong (ma tran don vi la mot truong hop déc biét), goi 1a hé nghiém co
ban ctuia hé phuong trinh (3).
Vi du. Tim nghiém tong quat va hé nghiém co ban ciia hé phuong trinh tuyén tinh thuan nhét sau day
2% —Xp +9Xg3 +7%X4 =0
4% —2Xy + TX3 +5%4 =0
2% — Xp + X3 —9%X4 =0
Ta chi can xét ma tran A va bién d6i n6 thanh ma tran bac thang:
2157 2 -1 2-1517
4—275] [0 0 —3 —9] [0 0 13]

2-1 1-5 0 0 —4 —12 0 00O

A=

12



Taco r(A) = 2 < 4. Trong ma trn 4’ ta chon dinh thirc con [_01 ﬂ +# 0, thé thi hai 4n s6 X9, X3

s& 14 cac 4n chinh, con lai hai 4n s6 X1, Xg 1a c4c an tu do. Tir ma tran bac thang ta c6 hé phuong trinh

(—x, + 5x3 = —2x; —7xy (x; = 2x; —8x,
{ X3 = —3x, @{ X3 = —3X,

X1 ER X1 ER

X4 ER X4 ER

Day 1a nghiém tong quét ctia hé phuong trinh da cho.
Cho X = 1; Xq = 0, ta tim dugc mdt nghiém co ban la (1,2,0,0).

Cho x; = 0; X, = 1. ta tim duge mot nghiém co ban 1a (0,-8,-3,1).

X1 X2 X3 X4
1 2 0 0
-8 -3 1

Vi du. Tim nghiém tong quat va hé nghiém co ban ctia hé phuong trinh tuyén tinh thuan nhat sau day
X —9Xy —3X3 —5X4 —14x5 =0
4% +4Xy +8X3 +5%X4 +4x%5 =0
2% + TXy + 4X%3 +5X4 +8X%5 =0

BAI TAP CHUONG II
2.1. Giai hé phuong trinh sau

X1+2X2+3X3+4X4=3_ Xp +4%y +3%3 +4%4 =1

a) 2X1 +3X9 —4X%3 +5%4 =5 b) —2%; —TXy —6X3 +3%4 =2

Xp+ X —TX3 + X4 =2 2% + 3%y —4x%3 +5%4 =3

(x +3y+5z—2t=3 4x —3y+2z—t =28
2x+7y+3z+t=5 ) 3x—2y+z—-3t=7
x+5y—-9z+8t=1 2x—y—5z—-5t=6

c) \5x +18y +4z+ 5t =3 S5x—-3y+z—-8t=1

2.2. Giai va bién luan hé phuong trinh sau theo tham s6 m

X=2y+z+2t=m X+2y—-z+t=m
a) X+y—z+t=2m+1" b) 2X+5y—-2z+2t =2m +1
X+7y-5z—-t=m 3Xx+7y-3z+3t=1
2.3. Giai hé phuong trinh sau bang phuong phap Cramer
2X1+3X2—2X3=2 Xl+2X2—3X3 =2
8) 13x; + 4%, —3x3 =1 ; b) {2% +3x, —4xg3 =1
4%) —3Xy +4%X3 =5 3Xp —Xo +2X%3 =7

2.4. Tim nghiém tong quat va hé nghiém co ban ciia hé phuong trinh tuyén tinh thudn nhat sau day:

x1—2x2+4x3+3x4:0' b Xp —Xg — X3 —2%4 +2%5 =0
a) 2X] — 3%y +2Xg +4%x4 =0 ) 2% +2Xg +3X3 —3X4 +5%5 =0
—2X%1 —4Xy —3X%X3 + X4 =0 X1 +3Xo —2Xg + X4 +3x5 =0
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CHUONG III
KHONG GIAN VECTO

§1. KHONG GIAN VECTO' R"

l. KHONG GIAN R?
Cho tap hop R? = {(x1, X2) | X1 € R, X2 € R.
Ta dua ra hai phép toan:
- Phép cong hai phén tir ciia R
Gié str X = (X1, X2), Y= (Y1, Y2) 14 hai phin tir bat ki cia R% Thé thi

X+y = (Xi+ Y1, X+ ¥2).
- Phép nhan mot s6 v6i mot phén tir ciia R?:
Gia st r1a mot s va x. Thé thi ax =(ax1,ax2)
Vidul.Cho x=(1,2),y=(-25),a =3, f =-2. Tacd
X+y=(-17), ax=(3,6), By = (4,-10), ax + By = (7,-4).
Tap hop R? ciing v6i hai phép toan d6 c6 8 tinh chat sau day:
L(X+Y)+z=X+(Yy+2),VXV,Z¢€ R?
2.30 =(0,0) R2sa0chox+0 =0+ X = X, VX € R?
3.Vx e RZ,EI(—X) e R? saocho x + (x)=(-x)+x=0
4. X+y=Y+X VX Y€ R?
5,a(X+Yy)=ax+ay, VX, y e R Va e R
6. (ax + B)X = ax+ X, VX € RZ,Va,ﬂ eR
7. (af)x = a(fX), VX € RZ,Va,ﬂ eR
8.1x = X, Vx € R?
Tap hop R? cung véi hai phép toan trén goi l1a khong gian vecto, cac phan tir thugc khong gian nay déu
dugc goi 1a vecto, phan tir O = (0, 0) dugc goi 1a vecto - khong (hay phan tir trung hoa ctia khong gian
vecto).
Il. KHONG GIAN R®
Cho tap hop R® = {(Xy, X2, X3) | X, X2, Xs€ R}.
Tuwong ty, ta cling xét hai phép toan véi cac tinh chat nhu déi véi khong gian vecto R% Khi d6 ta ciing ¢6
khong gian vecto R® v6i phén tir trung hoa 12 0 = (0, 0, 0)
Vidu2.Cho x =(2,1,2), y=(3,-3,4) e R®, ¢ = -3, 5 = 2.
Hay tinh: aXx, By, ax + By, 4x —5y.
dx-5y=4(2,1,2)-5(3,-3,4) =(8, 4, 8) — (15, -15, 20) = (-7, 19, -12)
lIl. KHONG GIAN R"
Mot cach tong quat, ta c6 khong gian vecto

R® = {(X, X2, ..., Xn) | X0, X2, ..., xne R} véi n bat ki.

Hai phép toan trong khéng gian nay la :
- Phép cong vecto :
(X1, Xz, o0y Xn) + (Y1, Y2 oo 1) = (X2 + Y1, X2 + Y2r oo X + Yi)
- Phép nhén vecto v&i mot so :
o (X1, X2, ..., xn) = (X1, Xy, ..., OXp)
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§2. HE VECTO POC LAP, PHU THUOQC TUYEN TiNH

|. TO HOP TUYEN TiNH

Trong khong gian R", cho hé k vecto M = {V1, Va, ..., Vi}. a1, ay, ... ok la k sb thuc tiy ¥.

Lap vecto V= oqVi + apVa + ... oxVk . Vecto vV duogc goi 1a mot to hop tuyén tinh cua hé vecto da cho.
Theo dinh nghia trén thi c6 vo s t6 hop tuyén tinh ctia hé M.

Il. BIEU THI TUYEN TiNH

Trong khong gian R", cho hé k vecto M = {v1, V5, ..., Vi} va vecto V.

Néu v 12 t6 hop tuyén tinh ctiia M thi ta n6i v biéu thi tuyén tinh dugc qua M.

Biéu thi tuyén tinh vecto v qua hé M nghia 1a viét v & dang mot t6 hop tuyén tinh ctia hé M. N6i cach khéc,
ta can tim k sb oy, ay, ..., ax thoa min dfmg thirc Vv = oqvi+ aoVo +...+ oV

lll. HE VECTO POC LAP TUYEN TiNH, PHU THUOC TUYEN TiNH
Trong khong gian vecto R" cho hé M = {vy, vy, ..., W}

Xét déng thic oqvi + Vo + ... + v = 0 (*). Puong nhién 1a déng thue (*) xéy ra khi
a=w=..=o=0.
- Néu drfmg thte chi xéy ra khi tht ca cac s6 oy == ... = o= 0 thi ta no6i hé k vecto da cho la doc
lap tuyén tinh.
- Néu ton tai sb k sb o ;... ; & khong déng thot béng 0 sao cho déng thire (*) xéy ra thi ta noi

hé vecto do 1a phu thudc tuyén tinh.

§3. HANG CUA HE VECTO'
Trong khong gian vecto R" cho hé vecto M = {vy, vy, ..., W}
1. Pinh nghia : S6 ti da cac vecto doc 1ap tuyén tinh c6 thé rit ra tir M goi 1 hang caa M va ky hiéu 1a
rank(M) hay r(M).
Nhan xét : r(M) < m (hang ctia mot hé vecto khong thé vuot qué sd vecto ciia hé do)
2. Tinh chit :
(1) Hang ciia hé vecto M bang hang ciia ma trdn dong cdc vecto ciia M.
(i) Néu hang ciia hé bang s6 vecto trong hé thi hé vecto di cho déc ldp tuyén tinh.
(iii)  Néu hang cua hé nho hon 56 vecto thi hé vecto dé phu thujc tuyén tinh.
3. Phwong phap tim hang va xét sy doc 1ap tuyén tinh, phu thudc tuyén tinh ciia hé vecto
St dung tinh chit (i) ta cé thé tim dwoc hang ciia hé vecto.
Hon thé niva, sau khi biét hang ciia hé vecto, cin cir vao cdc tinh chit (ii), (i) ta sé xét dwoc sw djc
lap hay phu thuc cua hé do.
Vi du. Tim hang cua cac hé vecto {x =(1,-3,2), y=(2,-2,1), z=(0, 4, -3)}, tir 46 suy ra tinh doc lap
tuyén tinh hay phu thudc tuyén tinh ciia chiing.
e Lap ma tran tao boi ba vecto x = (1, -3, 2), y=(2,-2,1),z=(0, 4, -3), taco
1 -3 2 1 -3 2 1 -3 2
A=2 -2 1|->|0 4 -3|>|0 4 -3
0 4 -3 0 4 -3 0O 0 O

Hang cta hé vecto bang hang ctia ma tran, tirc 1a bang 2. Vi 2 < 3 (sd vecto) nén hé vecto dd cho phu
thudc tuyén tinh.
e Lap ma tran tao bdi hai vecto x = (2,1),y = (4,3). Tacod
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2 1 2 1
B = -
{4 3} {O 1}
Vi r(B) = 2 (sb vecto) nén hai vecto da cho doc 1ap tuyén tinh.

Vi du 4. Hiy xét sy doc 1ap tuyén tinh cta cac hé vecto sau day:

Q) x =(1,3,5), y = (2,-1,4), z = (-1,0,2) € R®
b) x = (1,2), y = (3,5), z = (-3,4) € R?

Vi du 5. Tim m dé hé vecto sau doc 1ap tuyén tinh:
x=(1-13,2),y =(23,-2,4),z=(1,4,-5,m) € R*.
Chuy.
- Khi A (ma tran dong cac vecto cia hé¢ M) 1a ma tran vudng, ta co6 thé can ctr vao detA dé két luan : néu
detA = 0 thi M doc 1ap tuyén tinh; néu detA = 0 thi M phu thudc tuyén tinh.
- Moi hé c6 chira vecto-khong déu 1a hé phu thude tuyén tinh.
- Trong khéng gian R", moi hé nhiéu hon n vecto déu 1 hé phu thudc tuyén tinh.

§5. CO' SO, SO CHIEU, TOA PO VECTO

I. CO' SO, SO CHIEU CUA KHONG GIAN VECTO’
e Trong khong gian vecto R", hé gdm n vecto doc 1ap tuyén tinh duoc goi 1a co sé ctia khong gian
do.
Vi du. a) Trong khdng gian R%, xét hai hé vecto
A=(y =(11),a =(2)
B =(b =(1,-1),b; =(-1,2))
M3i hé déu co6 2 vecto va doc lap tuyén tinh nén déu 1a co s& cua khong gian dé.
b) Trong khong gian R, xét hai hé vecto
A=(a =111),a = (1,23),a3 = (0,1,3))
B=(b =(1-11).0p =(-111),b3 =(1,1,-1))
MJi hé déu c6 3 vecto va doc 1ap tuyén tinh nén déu 1a co so ctia khong gian do.
e Mot khong gian vecto ¢6 thé ¢6 nhiéu co so, tuy nhién sb luong vecto trong mdi co s¢ déu bang
nhau.
e S6 lugng vecto trong co so, tic 1a n, dugc goi 1a sé chiéu cua khong gian, ki hiéu dim R" =n.
e Dic biét, cic co sé sau day dugce goi 1a co so chinh tic ctia khong gian tuong tng va cac vecto
thudc co s¢ d6 duoc goi 1a vecto don vi :
E® = {e;= (1,0); e,= (0,1) }1a co s6 chinh tic ciia R%
E3 = {e;=(1,0,0); e, = (0,1,0); e5= (0,0,1)} 14 co s& chinh téc cua R,
E" = {e1=(1,0,...,0); &= (0,1, ...,0), &= (0, 0, ..., 1)} 1a co s& chinh tic caa R".
Cha y. Trong khdng gian R" mudn biét hé M c6 phai 1a co s hay khong ta can kiém tra 2 diéu kién :
- M c6 gébm dang n vecto khong ? Néu khong thi M khong phai 13 co s¢. Néu co thi xét diéu kién
thir hai.
- M cb doc 1ap tuyén tinh khong ? (¢ day ta co thé dua vé viéc tim hang ctua A (ma tran dong céc
vecto cua M) hodc tinh detA.
Vi du. Trong cac hé vecto sau, hé nao la co so ctia R3?
A={a1=(1,30);a,=(2,-3,7)}
B={bi=(1,11);02=(2,2,2);b3=(2,4,3)}
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C={c1=(1,-3,6);C2=(2,4,3);¢c3=(3,1,8)}
D={d:=(1,11);d2=(2,-5,7);d3=(0,0,0)}

Vi du. Tim m dé hé vecto sau 13 co so ciia khong gian R®
M={v;=(1,3,6);v.=(2,-4,3),v3=(3,-1, m)}

Il. TOA PO CUA VECTO'
Khi ¢c6 mot co sé¢ A = (ay,ay,...,a,) nao do trong khong gian vecto R" thi moi vecto X thudc khong gian
déu biéu thi qua co s¢ d6 & dang:
X = alal + 0623.2 + ...+ a’nan

Ta goi bd s6 (&, s, ..., ) 1 toa d6 ciia vecto x ddi véi co so di cho va viét [X]A =(q,00,...,00) A
Ung v6i cac co so khac nhau, toa do cia cung mot vecto s€ khac nhau.
Vi du. Tim toa d6 cua vecto X = (4,7) € R? d6i véi hai co s& cho trong vi du 1a), 1b).
Gidi. a) Ta can tim hai s6 a1, sao cho
X=0md +apdy < (4,7) = (1,1) + an(1,2)

o +ar =4 a =1
PN 1 2 PN 1

o + 20[2 =7 Oy = 3

Vay, toa d6 cta vecto X dbi voi co so A la [X]5 = @3)a.

b) Ta can tim hai s6 £, > sao cho

X = /by + Boby < (4,7) = f(1,-1) + fo(-1,2)

S AR

x = paby + foby & (G4 N=p@0-1)+p(-1,2)
Vay, toa do cua vecto X d6i v6i co so B 1a [X]B = (15,11)p.

Vi du. Trong khong gian R®, chirng minh hé vecto sau day 1a co so:
C=(q =111, =(110).c =(10,0)
Tim toa d§ cua vecto y = (2,3,1) R3 dbi vai co so do.
Gidgi. a) Chirng minh co sé: Ta can chimg minh ba vecto dd cho doc 1ap tuyén tinh. Xét ma tran:

111 1 1 1 1 1 1
A=/11 0|-»/0 0O -1|{>|0 -1 -1

1 00 0O -1 -1 0O 0 -1
Taco r(A) =3 1a sb vecto nén ba vecto dd cho doc 1ap tuyén tinh. Vay hé vecto d6 13 co s cua khong
gian R,
Ta ciing c6 thé tinh detA : detA = -1 # 0 nén A doc 1ap tuyén tinh va do d6 1a co s& cta R>.
b) Tim tga d9 vecto: Ta can tim ba s &y, ap, a3 sao cho
Yy =00 + a0 + a303 < (2,3,1) = (1,1,1) + 5(1,1,0) + a3(1,0,0)

o +ay+az =2 o =1
= o tap=3 oy =2
=1 o3 =-1

Vay, toa d6 cua vecto y ddi vdi co so C la [v]e =@.2-1)c.
Vi du. Trong khong gian R?, chimg minh hé vecto A = (a1 =(1.4),a, = (4,1)) lacoso.
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Tim toa do cua vecto X = (-2,7) € R? dbi vai co s¢ do.
Vi du. Trong khong gian R®, chirmg minh hé vecto sau day 1a co so:
B=(=(101),b =(110),b; =(0,11))

Tim toa do cua vecto y = (3,5,4) e R® d6i véi co so do.
§4. KHONG GIAN VECTO CON

|. KHONG GIAN VECTO CON
Pinh nghia : Cho V 1a mét tip con khac réng cua khong gian R". Néu V ciing 1a mot khong gian vecto thi
n6 dugc goi 1a khong gian con cta R".
Picu Kién cin va di dé tap con 1a khong gian con.
Tap con V khac rong cta R" 1a khong gian con khi va chi khi n6 khép kin véi hai phép toan cong vecto va
nhén vecto vai mot s, tire 14 V thoa man hai diéu kién sau:
(i) vOoi moi X, yeV thi x +yeV
(i) véimoiXxeVvaa e Rthiax e V
Vi dy. Cho khong gian vecto R® va tp con V = {X = (xq,Xp,0) : X1, X, € R}

Hién nhién V # @ vi trong V c6 it nhit mot phan tir 1a O = (0,0,0).
Voi rnOl X = (Xl’ X2,0), Yy = (yl’ y2,0) eV, ta co

X+Y=(X+Y, X% +Y50)eV;
Mt khéc, véi moi X = (X1,%2,0) e V, o € R, taco

ax = (CZX]_,O[XZ,O) eV.
Do d6 V thoa man cac diéu kién cta khong gian con.
Vay V la khong gian con cta R®.
Vi du. Cho khéng gian vecto R? va tip con
V={x=(a, -a),a R}

V c6 phai la khdng gian vecto con cua R? ?
Vi du. Cho khéng gian vecto R® va tap con

V = {X=(X,%,1): X, % € R}
Hién nhién V # @ vi trong V c6 it nhit mot phan tir 1a a = (0,0,1)
V&imoi x = (xq,%,1), y = (1, ¥,1) eV, taco

X+y=(X+Y1,%X+Y2,2)¢V;
Do d6 V khong thoa man cac diéu kién cua khong gian con.
Vay V khong 1a khong gian con cia R>.

Il. KHONG GIAN CON SINH BO'I HE PHUWONG TRINH TUYEN TiNH THUAN NHAT

Cho hé phuong trinh tuyén tinh thudn nhét v6i n an s6 & dang ma tran AX = 0

Tap hop nghiém cta hé phuong trinh nay luén khac &.

Mai nghiém cua hé phuong trinh 1a mt bd n s6 thue, tirc 1a mot vecto cua R".

Ngudi ta chimg minh dugc rang tap hop tit ca cic nghiém ctia mot hé phuong trinh tuyén tinh thun nhat
n an 1a khong gian con ciia R". Ta goi d6 1a khong gian con sinh boi hé phuong trinh da cho. Khong gian
nay c6 sd chiéu bang sé an ty do ctia hé phuong trinh, con hé nghiém co ban 1a co s ciia khong gian con.

Vi du. Hay tim mot co s& va sb chiéu caa khong gian con cta R* sinh boi hé phuong trinh sau day:
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X1 +2Xp +4X3 —3%4 =0
3Xl + 5X2 + 6X3 —4X4 =0
4X) +5Xy —2X%3 +3%4 =0
Gidi : Ta can tim hé nghi¢m co ban va s6 an tu do cua hé phuong trinh da cho. Muén vay, ta 1ap ma tran
cac hé sb cuia an va bién ddi so cAp dé tim hang ctia ma tran nay.
1 2 4 -3 1 2 4 -3 1 2 4 -3
A=35 6 4,-/0 1 6 5|—-|0 -1 -6 5
4 5 -2 3 0 -3 -18 15 0O 0 0 O
Tacd r(A) =2 nén hé phuong trinh ¢6 hai an chinh tuong tmg v&i dinh thitc con khac khong 1 x4, x5,

con lai x5, x, 14 cac 4n ty do. Tir ma trin béc thang ta 14p hé phwong trinh méi twong dwong:

x; + 2x, = —4x3 + 3x, x1 =—8a—7b
X, = — 6x3 + 5x4 - x; = —6a + 5b

X3 ER X3=a€R

x, ER x,=b ER

Tur d6 ta tim dugc hai nghiém co ban la: (-8,-6,1,0);(-7,5,0,1).
Vay, khong gian con da cho co sb chiéu bfmg 2 va mot co sO gém hai vecto: u; = (-8, -6, 1, 0); u, = (-7, 5,
0, 1). Tap hop nghiém 1a N = {au; + bu, |a, b € R}.
Vi du. Hay tim mot co s¢ va s chidu ciia khong gian con cua R* sinh bdi hé phuong trinh sau day:
X1 —2Xy + X3 — X4 =0
2X1 + Xo — X3 +2X4 =0
3X) —2Xy — X3 + X4 =0

BAI TAP CHUONG III
3.1. Thyc hién céac phép toan sau day
a) 2(3,-2,4,1) +4(-3,4,2,5) — 3(1,0,4,2);
b) (2,-4,5) + 5(4,6,3) — 7(0,2,5)
3.2. Hay tim hang ctia hé vecto sau ddy va xét sy doc 1ap tuyén tinh chung

a) X=(L-37),y=(-26-1),z=(34m)e R®

b) u=(123,-2),v=(-3135),w=(20,4,-5) ¢ R*
3.3. Trong khdng gian R®, cho bén vecto : by = (1,0,-2),b, = (3,2,1),b; = (1,2,3),x = (8,6,3)

a) Chtrng minh ba vecto (by. bz, b3) 1a mét co sé.
b) Tim toa d6 cua vecto X dbi voi co s& do.
3.4. Tim m dé hé vecto sau 1a mét co so ciia R*:
a =(1,3,4,2),a =(3,4,21), a3 = (4,2,1,3), a4 = (2,1,3,m)

3.5. Hay tim mot co s6 va s chidu cua khong gian con ciia R* sinh bai hé phwong trinh

X3 —3%p +3%3 —2%4 =0 2X) + 2%y + 3% +5%4 =0
8) 12x; —5%p +4xg3 +3%4 =0 ; D) J 3% +3x, +5%3 + x4 =0
Xp —2X + X3+ X4 =0 2% + 2%y +4%3 +3%4 =0
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