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Trurdmg Dai hoc Bich khoa Tp. HM
Noi dung

2.1. Ma tran va dinh thtrc.
2.2. Hé phuong trinh dai s6 tuyén tinh.

2.3. Gia tr1 riéng va vector ri€ng cua ma tran.



2.1. MA TRAN VA PINH THU'C

- MATRAN

- PINH THUC CUA MA TRAN

- TINH CHAT CUA PINH THUC

- CAC PHUONG PHAP TINH BINH THUC

- MA TRAN NGHICH PAO



 Trudng ai hoc Bach Khoa Tp. HCM
MA TRAN

Ma tran A ¢6 m x n trén truong K
(thuc hoac phurc) 1a mot bang hinh

\ MA TRAN
ch}r nhat gbm m hang va n cot. Ky . 6 10\ vt
hl@ll: A: (aI])mX n Hing2 —| 5 3 clia

ma tran
Hang 3 — 0 2

Cot1 Cot2

Phan tr a;; (i=1..m;j=1...n) 1a phan

tir hang thir i, cot thir j cua ma tran
A

Ma tran co 3x2




 Trurdmg ai hoc Bach Khoa Tp. HCM
MA TRAN BUONG CHEO

‘ 1 0 0 0)
[La ma tran vuong ma cac phan ‘tir 0 4 0 0
ngoai trr duong chéo chinh déu 4 —
bang 0 0 0 -1 0
) 0 0 0 2
MA TRAN DON VI
1 0 0 0)
La ma tran duong chéo ma cac
phan tor trén duong chéo chinh A= 0 1 00
déu bang 1 0O 0 1 0
0 0 0 1



MA TRAN HANG MA TRAN COT
Ma tran chi ¢6 1 hang Ma tran chi co 1 cot
0 )
—1
B=(1 0 2 6) B=
3
(2




ERS——
BK
MA TRAN BAC THANG -

La ma tran c6 duong chéo chia ma tran lam 2 phan, tat ca
cac phan tir cua 1 trong 2 phan d6 déu bang 0

MA TRAN TAM GIAC TREN MA TRAN TAM GIAC DUOI
(1 4 -1 1 0 0

C=0 2 -2 C=-1 2 0
0 0 3 2 -2 3,



 Trurdng Bai hoc Bich Khoa Tp. HCM
BK
MA TRAN DPOI PO

Ma tran - A= (— ajj) m x n dugc goi la ma tran doi cua ma
tran A

B = 12 ma tran dbi cia 4 =
0 3 0 -3



 Truemg Bai hoc Béch Khoa Tp. HCM
TINH CHAT

I)A+B=B+A
2)A+(B+C)=(A+B)+C

Cho A, B, C la nhiing

ma tran cung co: 3)a(A+B) = aA+ aB,Va € K
4 (a+ B)A= aA+ BAVa,B €K

5 A+0=0+A=A
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 Trurdmg ai hoc Bach hoa Tp. HCM
DINH THUC

o
g

Dinh thirc ma trén vuéng A= (aj;), la mot sO, ki hiéu bai
det(A) = |aj|n = |A|

Bu dai s0 cua phan tur aj; la

dinh thtrc thu dwoc tir A

.= (— i+j
Ay = (=1) b di hang i, cot j



 Trurdg ai hoc Bach Khoa Tp. HCM
BK
TINH CHAT PINH THUC -\

1) det(AT) = det(4) 2) det(AB) = det(A).det(B)
3) laA|= a™|A] 4) |A™] =A™

5) A ¢6 1 hang (hodc cot) bang 0 thi |A| =0

6) A ¢6 2 hang (hoac cot) ty 1€ thi |[A| =0

7) det(A+B) # det(A) + det(B)



 Trurdg ai hoc Bach Khoa Tp. HCM
TINH PINH THUC

a) Tinh dinh thtc bang quy nap

A=(a11) = [Al=ay

Az(all 312) => |A|=ayq1 A1 ta1p Ajp =aj1a,,-a4a
a,1 Ay, 11 A11 T dq2 A1 T dqq dp2 - dq2 dA21

a11 T aln
A=( . .« | =2 |Al=a;1A;pTa At Tagg Agy

n
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VI DU:

Tinh dinh thirc cua:

1 2 -3
2 3 0
3 2 4,
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Giai:

det(A) =a;; Ajg taj;p Az +a33 Ags
— 1 All + 2 A12 -3 A13

2 0

— 111+ 3 O] L h_1y1+2 )
1(=1) ‘43 2D 5,

3(_1)1+3 ‘% g

=12-16+15=11

14



b) Tinh dinh thtrc bang khai trién 1 hang hodc 1 cot bat ky

'
&2

Tinh dinh thirc cua:

(1 2 -1)
A=12 1 3
0 0 -3,
Khai trién theo hang 3:
det(A) = — 3(— 1)3+3‘2 =33 =9

15



2 -3 3 2
Tinh dinh thtic caa:  p=|> © ! *
-2 0 3 2
4 0 -1 5
Khai trién theo cot 2:
3 1 4 o \
khai trién theo hang 1
det(B): _3(_1)1_'_2 _2 3 2 at trien €eo nang X
4 -1 5
3 2

-2 2
:3(3(_1)1+1 + 1 (_1)1+2‘ A 5| 4+

-1 5
4(—1)“3‘_42 _31‘)

= 3(51+18-40) = 87

16



'
&)

Tinh dinh thitc cua ma tran tam giac = tich cac phan tir
trén duong chéo chinh.

1 -1 2
det(O 2 2)=1.2.3=6

0O 0 3

17
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¢) Tinh dinh thirc bang bi€n do1 so cap
Nguyén tic:
1. Chon 1 hang (hoac 1 ¢4t tuy ).

2. Chon 1 phan tir khac 0 ctia hang (cot) d6. Dung bién doi so
cap khu tat ca cac phan tur khac.

3. Khai trién theo hang (cot) da chon.

18



Vi du:

khai trién theo cot 4

AN
7

1

—1

3 2

-1 4 0

1

-2

2 3

1

2 -1

3

-2

3

19
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TIM MA TRAN NGHICH PAO BANG
PHUONG PHAP PINH THUC

Cong thure tinh ma trin nghich ddo : A™! .Pa

IAI

Vor:
Ps: ma tran phu hop cua ma tran vuéng A

20



TINH CHAT

n,néur(4) =n
r(P,) = l.néeur(4d) =n-1
O,ntur(d)<n-1

21



Tim ma tran nghich dao cua:

1 1 1
A=12 3 1
3 4 0

22



Giai

det(A) = -2 £ 0 => A kha nghich

D
&2

w3 2|2 1 EPEPN I
A, =(=1) 4 O|:_4 4, =(-1) 3 O|:3 A== 3 4‘— 1
Tuong tu:
A21 — 4‘; A22 = —3; A32:-1;A13 — _2;A23 — 1;A33 =1
4 4 2
_ 1 1
A 1 :_PA g 3 _3 1
Al 7 =2
-1 - 1 23




2.2 HE PHUONG TRINH PAI SO TUYEN TINH

a) Phuong phap truc tiép

X —x, =3 X, =x,+3 X, =x,+3 x, =8
< 9 N N
3x,—4x, =4 3(x,+3)—4x, =4 X, =5 x, =35

2x,+x, =7 x, =T7-2x, x, =7-2x, X, =2
- <~ <~
—x, +4x, =10 —x, +4(7-2x,)=10 X, =2 x, =3

24



b) Phwong phap khir Gauss- Jordan

A=[4|B]

Bwédc 1: Lap ma tran A
Buwdc 2: Dung bién doi so cap chuyéen vé ma tran bac thang
Buwéc 3: Giai va bién luan:

r(A) = r(A) = n: H& phwong trinh c6 nghiém duy nhat.
r(A) = r(A) < n: H& phwong trinh c6 vé s6 nghiém.
r(A) # r(A): Hé phwong trinh v nghiém

25



Giai HPT theo phwong phap Gauss

(X, —5x, +4x, =7
2%, —9x, —x, =4
3x, —11x, =7x, =17

.

1 =5 4|7 1 -5 4 |7 1 -5 4|-7
2 9 -114|—->/0 1T 9|I8|—>|0 1 9|18
3 —-11 7|17 0 4 -19]38 0 0 17|34

-

x, =5x,—4x,-T7=1
=><x, =9x, +18=0
X, =-34/17=-2

26



;
mx, +x, +x, =1

1 X, T mxX,x; =m

)

m 1 1|1 1 m 1 |m | m 1 m | m | m
1l m 1|\m|—>|\m 1 1|1 |0 1-m* 1-m|1l-m* |>|0 1-m m—-1m*-m
_1 1 mmz_ _1 1 m? mz_ _O 1—m? m—lmz—m_ _O l-m*> 1-m 1—m2_
*m=1 =>r(A)=1(A)=1<3: VSN
1 m 1 m
2 —
=10 1-m m—1 n—m => *m=-2 =>r1(A) #1(A) =2: VN

0 0  (—m)m+2)|1—m)1+m)
*m # 1;-2 =>r(A) =r(A) = 3 = n: nghiém duy nhat

Tiép tuc giai nghiém tai cac trudng hop m=1,m=-2

27
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¢) Phuong phap Cramer (chi dung khi so an bang s6 phuong trinh)

det 4,
X, = .
det A

o 4] 4] |4
lzlooon :x: ) — ,x:
Vidus % =R = s T

det(A) # 0: Hé phuong trinh c6 nghiém duy nhat.

det(A) = 0:

+ det(A;) # 0: Hé phwong trinh vo nghiém.

+ det(A;) = 0: HE¢ phuong trinh khong c6 nghiém duy
nhat (dung Gauss)

28



Giai HPT theo phuwong phap Cramer:

(X, +2x,+3x, =6

N\

2x,—x, +x, =2

3x, +x, —2x;, =2

1 2 3 6 2 3
A=[2 -1 1|=>]4]=30;4=2 -1 1|=>]4]|=30 LAl 30
=l
301 -2 2 1 =2 4] 30
:><x2:|A2|:3O:1
|A] 30
1 6 3 1 2 6
|4, 30
4,=2 2 1|=>|4]=30;4,=2 -1 2/=>|4]=30 Xy =—=—=1
|A] 30
3 2 =2 301 2 k

29



Gia1 HPT theo phuong phap Cramer:

mx, +x, +x, =1

X, +mx, +x;, =m

2

m
A=|1 m 1|=>det(4)=(m-1)"(m+?2)
1 1

m
1 1 1 m 1 1 m 1 1
A=im m 1;4,=/1 m 1;4=|1 m m
m> 1 m 1 m> m 1 1 m

det(A4 ) = —(m—1)>(m+1);det(4,) = (m—1)*;det(4,) = (m —1)*(m +1)’

30
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det(A) # 0 =>m # 1; m # -2: H& c6 nghiém duy nhat

. :detAl :—(m—l)z(m+1):_m+1
' odetd  (m=1)*(m+2) m+2
Cdetd,  (m-1* 1
 det 4 _(m—l)z(m+2)_m+2
_detd4, (m—=1)"(m+1) B (m+1)°
Cdetd (m—1)"(m+2)  m+2

X,

X3

det(A)=0=>m=1; m=-2;
m = -2: det(A,); det(A,); det(A3) #0: Hé vO nghiém
m = 1: det(A;) =det(A,) = det(A3) = 0: Gia1 theo Gauss

31



HPT tro thanh:

r(A) = r(A) < n: Hé c6 VSN

) 4
X, +x,+x;, =1

4x1_|_x2-|—x3:“:>xl—|—xz+x3 :1

32



d) Phwong phap Cholesky
AX=B

Ma tran vudng A, ddi xtmg va xac dinh dwong A= C.C"

Cac phan tir cua C duoc xac dinh:

a.
— . _ il .
G

i—1
2. .
c, :\/aﬁ—ch.k,(l<zén)
k=1

1 & ,
ij k=1

A

CY=B=>Y=C'B
C'X=Y=X=(C""Y

33




Giai HPT theo phwong phap Cholesky:

2 -2 -3 X, 7
AX =B;A=-2 5 4 X=\x,;B=|-12
-3 4 5 X, —12

Giai
A la ma tran doi xirng
A =2>0A,=6>0;A,=1>0 =>Ala ma tran xac dinh duwong

¢, 0 Ol ¢ ¢ |2 2 -3
A=CC"=|c,, ¢, O[|0 ¢, cul=]-2 5 4

Cy Cyp Cyul|0 0 ¢y -3 4 5

-2 2 -3
Y o _‘/5;011-031 ==3=>¢ =

-3
Cll \/5 Cll _\/5
c +c5,=5=>c,=45-¢;, =/5-2 SNE)

€€, =2=>c¢,=N2;¢,.Cy=—2=>c¢, =

1 1 1
CyCy +CppCyy =4 =>0yy =—(4—0C,03))=—=(4-3)=—=

C» \/g \/§

3, +C5 = ¢y, =\/5—c321—c322 =J5-9/2-1/3=1/6

34



J2 0 0 2 2 342
c=| 2 BB 0 |;C"= BB
3/42 1/3 1/46 0 1/J6

0
0

20 o7 |12
CY=B=>Y=C'B=| -2 3 0 | |-12/]=]-5/3

3742 1/3 1746 12| [ 1/46

N RN R VNG T YN
C'X=Y=X=(C")'Y=|0 3 1/3| |-5/3|=]-2
0

0 1/J6! |1/46] |1

35



2.3 GIA TRI RIENG, VECTOR RIENG

2
&2

Tri riéng — Vec to riéng cua ma tran vubéng A:

SO A dwoc goi la tri riéng ciia ma tran A néu ton tai vec to
khac khéng thoa: Ax= Ax

Khi d6 x goi la vec to riéng trng véi tri riéng A cua ma tran A

36



Cac khai niém co ban:

X # 014 VTR cla A néu Ax cung phwong vai x

Tim TR-VTR cua ma tran vudng
Bwéc 1: Lap phuwong trinh dac trwng det(4 — AI)= 0.
Buwéc 2: Giai phwong trinh dac trung tim tri riéng.
Bwéc 3: VOimoi TR A; , gidihé (A-AI)x=0

Tim VTR &ng v&i TR A

37



gD ho ich oa T HCM. ’
Vi du: “

3 4 T ,
A:[6 Sj,ﬂj =-1,4,=3. SO0 nao la tri rieng cua A”?

Ax=A1x:
3 4\ x __q X, - 3x, +4x, =—x - 4x1+4xz:0C> X =«
6 5)\x X, 6x, +5x, =—x, 6x, +6x, =0 X, =—

x=(a ),a;t 0lacacVTRngvédi TR A=-1cuaA

Ax=A,x:
3 4\ x X, 3x, +4x, =3x, 4x, =0 x, =0
=3 = = =
6 5)\x, X, 6x, +5x, = 3x, 6x, +2x, =0 x,=0
Vi hé c6 nghiém duy nhat x = 0 nén A, = 3 khoéng la TR cha A 38



Cac khai niém co ban:

'
&2

1) Boi dai sO cla tri riéng A; 1a bdi nghiém cla A; trong
phwong trinh dac trwng.

2) Khéng gian con riéng cua tri riéng A; 1a khéng gian
nghiém cua hé (A - A;1)x =0, ki hiéu la Ey.-

3) Béi hinh hoc cua A; 1a s6 chiéu cua E)-

39



 Trurdmg Dai hoc Bach Khoa To. HCM g
Vi du: ‘BKJ

Cho A = (% ‘BL) Tim tat ca TR, co s& va chidu cia KG

con riéng twong rng

Giai: Phuwong trinh dac trwng det(A — AI)=0

1—A 4
& —

‘ 2 370
& (1-4)(3- A)-2.4=0

Ay = —1 Nghiém don BbS =1
A, = 5 Nghiém don BbS =1

Vi A=-1.Gidihé (A-Ad)x =0

7 sablols ol (E)()
- < <X = =
2 3—(-1)|0 2 4]0 04 1

Co s& cla E_q 12 {(‘12)} va BHH = dim(E_, ) =1

OGN —4A-5=0&



V&iA=5.Giaihé (A-A1)x=0

2 4]0 o 1
N > X = =
2 4]0 o 1

1

Co s& cua E: la {(1

)} va BHH = dim(E; ) =1

41
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Thanks
for your attention!

Have a nice day ©
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