PHUONG PHAP GAUSS — JORDAN

C6 3 thao tac bién doi trén dong:
a) Hoéan vi dong (i) voi dong (j).
b) Nhan dong (i) véi 1 s6 thuc ¢ = 0.
C) Thay dong (i) bing [dong() + c.dong(j)].

Phuong phap Gauss — Jordan giai hé phwong trinh tuyén tinh:

1) Sir dung cac phép bién ddi so cap trén dong thich hop dé xay dung tuan ty cac cot chuan:

() (9) R

T

2) Viéc huan hoa phai tuan thu 2 nguyén tic sau:

a) Khi xay dung cot E, thi khéng lam thay dbi cac cot truée n6 (E,, E,,..., E,_,).

b) Néu tai cot dang xét E, khong thé chuan hoa thi chuan hoa tiép cot ké can bén phai.
3) Qué trinh chuan hoa cot két thuc khi:

a) Gap mau thuan (0 0...0]a) Véi a = 0.

b) Chuan hoa xong cot cudi cua ma tran (khéng gap mau thudn).

Vi du: Giai hé¢ phuong trinh sau:

X+2y+3x—2t=6
—2x+y+2z+3t=-8
3x+2y—z+2t=4
2x—3y+2z+t=-8

1 2 3 -216 12 3 -216 10 7 -16(26
-2 1 2 3|-8 05 8 —-1]| 4 0 1 -2 7 [-10
<ol3” 7 21 4 _’<0 —4 —10 8-14) 7|0 0 -18 36|-54
2 -3 2 1l-8 0 -7 -4 51-20 0 0 —-18 54!-90
100 —2[5 100 01
010 3|4 01 0 0f2
Zlo 01 —2/3 ) 7lo 0o 1 of-1
0 0 o 18l-36 0 0 o0 1l-2

Nghiem: x=1,y=2,z=-1,t=-2,
Bai tap: Giai c4c hé phuong trinh sau bangp phuong phip Gauss — Jordan:



(X+2y+3z—-2t=1 x—3y+2z2=0

2) <22—2x+3t+y=—2 3z+2x+y=0
2y +2t+3x—z=-5 ) S5y +4z+3x=0
\t+2z—-3y+2=11 4z - 17y +x =0

2x+y—z+t=1
2t+5x+y—z=-1
22— 8t+3x— 2y =2
\—-y+z—3t+2x=4

MA TRAN KHA NGHICH

Dinh nghia:
Cho A € M, (R):
_Ta n6i A kha nghich néu 3A" € M, (R) théa A A=A A" =1,.
_A’ (néu cd) thi duy nhat.
_Kihiéu: A’ =A"1vatanéi A~! la ma tran nghich dao cua A.
Néu A kha nghich (c6 A™1), ta dinh nghia nghia them cac liy thira nguyén am cho A:
Ak=(A"DHk vk > 2.
Vi du:
-3 4 6 1 2 2
A=<0 1 1) Va B:<—2 0 —3) e M,(R).
2 -3 —4
Taco:BA=AB=1,

:{A kha nghich vaA™ = B
B khanghichvaB 1= A

1 2 2\*
S>A*=(AD)*=B*= <—2 0 —3) :
2 1 3

Kiém tra sw kha nghich va tim ma tran nghich dao:
Cho A € M, (R):

?. ?, ., P
(All) — (Ay [By) — (A; | By) — ... — (A =R, [ By).



Cac phép bién dbi so cap trén dong ¢ @ s ¢ domairan bén trii quy dinh.

_NéuR, = I thi Akhdng kha nghich.
_NéuR, =1 thi Akha nghich.
Vi du:

) 8=(y g) e Mm®

ei=(¢ b D6 W1 D

Rz # I, (Rg =1 < 2) = B khong kha nghich.

3 4 9
b)A:<2 1 2>eM3(R)

-7 1 4
3 4 911 0 O 1 3 711 -1 0 1 3 711 -1 0
AlL)={2 1 210 1 0)—>(0 -5 -12|-2 3 0>—><0 1 3[-5 18 3)
-7 1 410 0 1 0 22 5317 -7 1 0 2 5I-1 5 1
1 0 -2|16 -55 -9 1 0 0]-2 7 1
—>(0 1 3|-5 18 3 1—>|0 1 0/22 -75 -12
0 0 -119 =31 -5 0 0 1-9 31 5

R, = I; = A kha nghich.

-2 7 1
A™'=|22 -75 -12
-9 31 5

Bai tap: Dung phwong phap Gauss — Jordan dé xét tinh kha nghich va tim ma tran nghich dao (néu co)
cua cac ma tran thuc sau:

2 -3 —4 13 8 —-12
a) (—2 2 3 ) c) <—12 -7 12 )
-3 4 6 6 4 -5
1 3 1 2 -3 3
b) (—1 -1 3) d) ( 1 -1 —2)
1 2 1 -5 7 —4
Tinh chat:
1) Néu A kha nghich thi:
_A71kha nghich va (4"} 1= A
_At khd nghich va (491 =AYt
_CA (c # 0) kha nghich va (cA) 1 =c¢"1471,



_AF (k € Z) kha nghich va (4%)~t = Ak,

2) (AB) kha nghich < A va B déu kha nghich,
Lac d6 (AB)"*=B~'A71,

Bai tap chirng minh:

a) Gia sir A% = A%° =, chirng minh A =1,. Tong quat AP = A7, chang minh A = I,,biét rang p, g
nguyén t cling nhau.
b) Chtng minh (A + B) kha nghich < (I, + A~'B) khd nghich < (I, + BA™) kha nghich.

Giai phwong trinh ma tran:

1) Matran kha nghich:

AX=B < AT'AX=A"'B < X=A7'B (nghiem duy nhat).
XA =B < XAA™' =BA™! < X=BA™! (nghiém duy nhat).
Vi du:

(22 =7 9= D=7 9

A kha nghich va A=t = (_2 1)

-5 3
o (=2 1\/=2 O0\_(8 7
= X=4 B‘(—s 3)(4 7)‘(22 21)
1 -2 2 1 -2 2
2o )= D=z 0 1) 3 )
2 -3 3 2 —3 3
-3 0 2
A kha nghich va A‘1=<4 1 —3)
6 1 —4
-3 0 2
Coa-1_(4 1 =2 _(—20 -1 13
=Y=BA"= (] —1)(4 1 _3>_(6 S
6 1 —4
2) Matran tong quéat (khong xét yéu t kha nghich):

f(X) = 0.

Xac dinh kich thudc (mxn) cua X.
Viet X=(x; )@ <i<m1<j<n).
Giai h¢ dé tim (x;;).

Vi du:



(g _13 —54)X:(—61 _25)

X U
DétX:<y v)

zZ W

_)<3 1 —4)-1 2>_)<1 4 —9|-7 7> <1 0 —7/11|
2 -3 5161-5 0 —11 231201-19 0 1 -23/11
Nghiém:
7z+3 23z—-20
Hél:ze R, x= Y= .
11 11
7w+1 23w+19
HE¢ 2:we Ryu= Y=
11 11
7z + 3 7w+ 1
1
:H<232 - 20 23w+ 19) (z, w e R).
11z 11w

3/111/11
20/11|19/11

Bai tap: Ap dung ma tran kha nghich dé giai cac phuong trinh ma tran thyc sau:

a (7 =G 9

3 =2 -1 2 —5\*
b) (4 —3) X (—55 1 ): (—6 75)
2 =3 3)\3 2 -3 —4 1 3 1\?
c) ( 1 -1 —2) X° (—2 2 3 >: (—1 -1 3)
-5 7 -4 -3 4 6 1 2 1

PINH THUC MA TRAN VUONG

Xac dinh duy nhit |
A e M,(R) > S0 thuc ¢4 — dinh thirc cua A.

Kihidu ¢, = det(A) = |Al.

Y nghia:

_Néu det(A) # 0 thi A kha nghich.
_Néu det(A) = 0 thi A khéng kha nghich.
Coéng thwrc tinh:

A e M,(R):

n=1:A=(a) thi |4A] =a.

)



a b

n=2:A= (C d) thi |A] =a.d—-b.c

n>2:
bat C;; = ma tran A sau khi x6a dong i va cot j.
CA = (—1)"™A(, j)|: He s6 dong thira tai vi tri (ij) cua A.

Duya vao C;;, |A| duoc tinh theo cac dinh thirc ciia ma tran cap (n-1):

lj’

|A|l = a;; CA + a;,Ch + ... +a;,,Ch (dong (i)).

mm=in
|Al = a,;Cq +a21C§} +an]CTi1] (cot ().
Vi du:
3 -2 5
A={-4 1 -9|eM;R)
8 2 —6

|Al = a,, C{} + a,,C{, + a5 Cf; (dong (1))

=3(-D'"ADI+ (-2) (—1)1+2|A(1,2)| +5(=1)'"3|A(1,3)]
1 =9 —4 - _
_3|2 _6| +23| o _6| | = (dong 1) 36 + 192 -80 = 148.

Ghi chu: néu q, ; = 0 thi khong can tinh ¢/ 1 (a;;Cf=0). Do do khi tinh |A],ta tinh theo dong (hay cot)
c6 nhiéu hé sb O nhét.

Vi du:
A
R E—— '0_”;1_6'
50 92 27 83 = (dong 4) a,, €5y = (A(-D*AM@DI=4[0 2 3|=(cot1)4bs, CF
—4 0 0 0 -2 7 8

= 4(-2)|B3,1)| = -8|_21 =72

Anh hwéng cac phép bién déi so cap trén dong va cot doi véi dinh thic:
_Hoén vi dong (hoac cot):

(D) <> (Dhodc ()1 <> (J)!

A’ khi d6 |A"| =-|A|.
_Nhan dong (hoac cot) vai ¢ € R:

(D) = ¢ hoidc () —> c()r

A',khi do |A'| = cl|Al.



Ghi chi: ta cd thé dung cac phép bién ddi so cip dé tao dong (hozc cot) chira nhidu hé s 0.
Vi du:

-2 -1 4 -2 -1 4

6 -3 —2|=|0 -6 10 :(catl)-z(—1)1+1|:$ 18 =100
4 1 2 0 -1 10
Bai tap: Tinh cac dinh thac sau:
-1 x X a b c
a |x -1 «x C) b ¢ a
X x -1 c a b

3m 2Z2m(l-m) —-7m

by [4 501-m) 2

2 4(m-1) 4

Pinh thirc va ma tran kha nghich:

A e M,(R) va A kha nghich (nghia 1 |A| 2 0).
Tinh n? h¢ s6 €4 (1 < ij < n).
Lap ma tran C = (C/) (1 < ij < n).
Tac6 At =— Ct.
|Al

Vi du:

3 5 2
A:<4 -1 6| e M;R)
2 3 7
3 5 2
Al=|4 -1 6|=-105
2 3 7
_ -1 6 _ 14 6| _ 14 -1
Cn = 1AL = | s |75, C = 1A= 7 7|_-4o, 613—|A(1,3)|—|_2 X | =10,
-3 2 —
621=-|A(2,1)|=-|§ §=-29,czz=|A(2,2)|=|_2 7|:-17,C23:-|A(2,3)|=-|_§ g=-1,
-3 2 —
C31=|A(3,1)|=|_51 2|=32, ¢y =-14G2) =+, 2 =26, Ciu=1433) =[] _51|=-17,

—25 —40 10
Pat C = (C;,) (L < ij <3) = <—29 ~17 -1 )
32 26 -—17

1, . [25 29 -32
Taco A :]C ==l 40 17 -26)
-10 1 17



Bai tap: Xét tinh kha nghich va tim ma tran nghich dao (néu c6) cua cac ma tran thuc sau:
2 3 3 5 -2 1
a) |-1 4 -2 o (-7 3 -1
-1 -2 4 4 -3 =2

13 -12 6 2 -5 8
b) 8 -7 4 d|-1 1 5
-12 12 -5 -3 5 3

Quy tiac Cramer:

Xét hé phuong trinh tuyén tinh AX = B.

Dt A = |4l

V6i 1 <j <n, dat A = Asau khi xda cot j va thay bang cot B.
A; =4

Quy tac Cramer:

a) Néu A = 0 (A kha nghich) thi h¢ c6 nghiém duy nhat:

(xl = %l,xz = AZ,...,Xn = ﬂ)

b) Néu A=0va 3je{l2,...n}, A, # Othi hé vd nghigm.
c) Néu A =0va Vje{l2,...n}, A, =0thi h¢ vd nghigm hoac vo s6 nghiém, phai dung phuong
phap Gauss (Jordan) dé cd két luan chinh xac.

Vi du:
1 2 2 0
(—2 m—2 m-—5 2)
m 1 m+ 11-2
1 2 2
-2 m—2 m-5
m 1 m+1

A=Al = = (m-1)(m-3).

0 2 2

A, =1Al=12 m—-2 m-—5[=4@E-m).
-2 1 m+1
1 0 2

A2=|A2|= -2 2 m-=-5|=0.
m -2 m+1
1 2 0

A3:|A3I= -2 m-—2 2]|=2(m3).
m 1 -2

Néu3 #m=1thi A # 0vahéconghiém duy nht:



_ A 4B3-m) 4
1T A T meDm=3) 1-m’
N O E—

27 A (m-1)(m-3)
A, 2(m-3) 2
x3 = —=2 =

A (m-1)(m-3) m-1
_Néum=1thi (A=0= A, =8)vahévo nghiem.
_Néum=3thi(A=A1=A2=A3=0),giéi hé bang phuong phap Gauss — Jordan:
1 2 210 1 2 210 1 0 6/5—4/5
(—2 1 -2 2>—>(0 5 2 2)—>(0 1 2/5 2/5)
-2 0 -5 =2

3 1 4 -2 0 O 0 0
Hé vo s6 nghiém:

x;=aeR

—-6a—4

Bai tap: Giai va bién luan cac phuong trinh sau theo tham sé thuc m bang quy tic CRAMER:

3) m 1|1 1) m> 1 1
) Ezlml"l’”) o | m 9 (;’; mo1
-3 m-—411—m

1 m—-1 -3 1
c) <2 —4  4m-2 o)
) 3 m+1 -9 1



