§1.4.Hé Phuong Trinh tuyén tinh

Bién soan: Th.S.Duaong Buc Kién
Trwong Cao Bang Ky Thuat Ly Tw Trong TP.H6 Chi Minh

T6 Toan hoc - Khoa khoa hoc co ban



1.4.1. Dang t6ng quat clia hé phuong trinh tuyén tinh

D6 1a mot hé gdbm m phuong trinh bac nhit dbi v6i n an s6
X1, X2, ..., Xn

ai1 Xy + aioXo + ... + @1pXn = by
a1 Xy + 82Xo + ... + 8opXp = b2

ami Xy + @maXe + ... + @mnXn = bm

trong d6 X1, Xz, ..., Xn 1a cdc &n s6, a;(i = 1,m,j = 1, n) la cdc hé
s6 cua phuong trinh, b(i = 1, m) la vé phéi cla phuong trinh

thr i hay con goi la hé so tu do.



1.4.1. Dang t6ng quat clia hé phuong trinh tuyén tinh

@ Néu m = nthi hé (1.1) dudc goi la hé n phuong trinh bac
nhat déi véi n &n sé.

X1+ 7xo—2x3 =0
2X1 — 33X +Xx3=0

la hé hai phuong trinh tuyén tinh thuan nhat ba an,

2X1 — Xo =5
2X1 + 3xo = —1

X 7
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1.4.1. Dang t6ng quat clia hé phuong trinh tuyén tinh

@ Néu m = nthi hé (1.1) dudc goi la hé n phuong trinh bac
nhatdoivéinénso.
@ Hé (1.1) dugc goi la thuan nhatneu by = b, = ... = by, = 0.

X1+ 7xo—2x3 =0
2X1 — 33X +Xx3=0

la hé hai phuong trinh tuyén tinh thuan nhat ba an,

2X1 — Xo =5
2X1 + 3xo = —1

X 7
‘\‘A‘.‘ ‘\“‘I\ HA ‘A‘
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1.4.2. Dang ma tran clia hé phuong trinh tuyén tinh

Xét hé phuong trinh tuyén tinh (1.1). Ma tran

ay ape ain

a a a
A— 21 a2 2n

dmt d@m2 - amn

goi 12 ma trén hé sé ctia hé. Ma tran

b;

B—|
b

goi 1a ma tran cdt vé phdihay con goi 1a ma tran hé sé tu do.
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1.4.2. Dang ma tran clia hé phuong trinh tuyén tinh

Ma tran
X1
x=|"
Xn
goi 1a ma trén &n sé. Khi dé, hé (1.1)< AX = B (phuong trinh
ma trn cta hé phuang trinh tuyén tinh (1.1))

air &z ... ap X1 b;
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1.4.2. Dang ma tran clia hé phuong trinh tuyén tinh

Cho hé phuong trinh:

3X1 —2Xo + X3 — X4 = 1
3Xi — X3 +Xx4=0
Xo + 2X3 + X4 = —2

Haiy viét dang phuong trinh ma tran ctia hé phuong trinh trén.
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1.4.2. Dang ma tran clia hé phuong trinh tuyén tinh

= Dang phuong trinh ma tran clia hé phuang trinh da cho 1a
AX =B

3 2 1 - . 1
|13 0 -1 1 X2 = o |.
0o 1 2 A1 8 -2



1.4.3. Hé Cramer

1.4.3.1. Dinh nghia.

Hé phuong trinh tuyén tinh

ai1Xy + 8y2X2 + ... + @1pXp = by
ap1Xy + 82X + ... + 82pXp = b2

(1.1)

am1 Xy + @maXo + ... + @mnXn = bm

goi 1a hé Cramernéu m = n va det(A) # 0.
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1.4.3. Hé Cramer

Hg phuong trinh
X—y+z=1
2X+y+z=2
3x+y+2z=0

l1a hé Cramer vi m = n =3 va det(A) =1 0.



Keét luan

1.4.3. Hé Cramer

1.4.3.2. Dinh Ii.

Hé Cramer cé nghiém duy nhat cho bdi céng thirc

. det(A,-) _
Xj = det(A) J=1,2,....n.

Vi du 4: Giai hé phuong trinh sau

2X1 — 3Xo + X3 = —1
Xq —{—X2—|—X3:6
3Xy + Xo — 2x3 = —1

bang phuong phéap Cramer.



00@0000

Gidi

() (3

Ta co:

2 -3 1 2 -3 1

A= 1 1 1 =det(A)=|1 1 1 |=-23+#0.
3 1 =2 3 1 =2

Vay hé da cho 12 hé Cramer, n6 c6 nghiém duy nhét.
-1 -3 1 -1 -8 1

Ay = 6 1 1 = det(Ay)=| 6 1 1 |=-28.
-1 1 =2 -1 1 -2




000e000

2 1 1 2 1
Ab=|1 6 1 |=det(A)=|1 6 1 |=-46.

3 -1 -2 3 -1 -2
2 -8 -1 2 -8 -1
A= 1 1 6 = det(Az)=1]1 1 6 |=-69.
3 1 -1 3 1 -1
Vay nghiém cua hé la:
det(A —23
X1:(;12§(AA1)):—23:1
et —46
Xo = (getg(/:\z); =53 = 2
et —69
X3 = dezg(/?) =3 =3
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1.4.3. Hé Cramer

Giai h¢ phuong trinh sau:

2x—y—z=4
3x+4y -2z =11
3x -2y +4z =11

bing phuong phap Cramer.
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Gidi

(i) (3

Ta co:

2 -1 -1 2 —1 -1
A= 3 4 -2 |=det(A)=|3 4 -2 |=60+#0.
3 -2 4 3 -2 4
Vay hé da cho 12 hé Cramer, n6 c6 nghiém duy nhét.
4 —1 -1
11 4 -2 |=180.

11 -2 4

4 -1 1
Ai=1 11 4 -2 | = det(A) =
11 -2 4
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2 4 -1 2 4 -1
Av=| 3 11 —2 | = det(A)=|3 11 —2 |=860.
3 11 4

3 -2 11

2 -1 4 2 -1 4
As=| 3 4 11 | =>det(A;)=|3 4 11 |=60.
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1.4.4.Giai hé phuaong trinh tuyén tinh bang bién déi so

cap

1.4.4.1. Giai hé tam giac trén.

D6 14 hé ¢6 ma tran hé s6 12 mot tam gidc trén

a1 Xy + 812Xz + ... + @1pXn = by
8ooXo + ... + GonXp = bo

Cach giai: Giai ngugc tir dudi 1én.
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1.4.4.Giai hé phuaong trinh tuyén tinh bang bién déi so

cap

Vi du 6: Giai hé phuang trinh

3xy +4x0 + 7x3 = 14
8xo —3x3 =5
5x3 =5
Giai

Tit phuong trinh thii ba suy ra X3 = 1, thé x3 = 1 vao phuong trinh
thd hai suy ra X, = 1, thé X, = 1, X3 = 1 vao phuong trinh thi nht
ta dudgc x4 = 1.
Vay hé phuong trinh c¢6 nghiém: x4 =1, % =1,x3 = 1.
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1.4.4. Giai hé phuong trinh tuyén tinh bang bién déi so
cap

1.4.4.2. Phuong phap Gauss

@ Budc 1: Lap matran hé sb6 A = (A|B)




00@000000

1.4.4. Giai hé phuong trinh tuyén tinh bang bién déi so
cap

1.4.4.2. Phuong phap Gauss

@ Budc 1: Lap matran hé sb6 A = (A|B)
@ Budc 2: Dung céc phép bién déi so cip vé hang dua ma
tran hé s0 A vé ma trén dang tam giac



00@000000

1.4.4. Giai hé phuong trinh tuyén tinh bang bién déi so
cap

1.4.4.2. Phuong phap Gauss

@ Budc 1: Lap matran hé sb6 A = (A|B)

@ Budc 2: Diing cac phép bién d6i so cap vé hang dua ma
tran hé s0 A vé ma trén dang tam giac

@ Budc 3: Lap hé phuong trinh tam giac trén
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1.4.4. Giai hé phuong trinh tuyén tinh bang bién déi so
cap

1.4.4.2. Phuong phap Gauss

@ Budc 1: Lap matran hé sb6 A = (A|B)

@ Budc 2: Diing cac phép bién d6i so cap vé hang dua ma
tran hé s0 A vé ma trén dang tam giac

@ Budc 3: Lap hé phuong trinh tam giac trén

@ Budc 4: Giai hé phuang trinh tim nghiém
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1.4.4. 2. Phuong phap Gauss

Vi du 7: Giai hé phuong trinh sau bang phuong phap Gauss
Xy — Xo +2Xx3 = —3
2Xy +2Xo — X3 =7
—X1+3X — X3 =6
Giai
Ap dung céc phép bién ddi so cAp vé hang d€ dua ma trin A vé dang
tam gidc, cu thé nhu sau:

1 -1 2 | -3
A= 2 2 -1 7
1 3 -1 | 6
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1.4.4. 2. Phuong phap Gauss

— y /1 -1 2 | -3
—db+d3—d3| 0 4 -5 13
2 | 7

2

—— /1 -1 2
?d3—>d3




0O0000e000

1.4.4. 2. Phuong phap Gauss

Hé da cho
X1 — Xo +2x3 = -3
54 4xo —5x3 =13
Xz = —1

Giai ngugc tu dudi 1€n, ta c6 nghiém cia hé phuong trinh la:
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1.4.4.2. Phuong phap Gauss

Vi du 8: Gidi hé phuang trinh sau bang phuaong phap Gauss

X+y+2z=-1
2Xx —y+2z=—4
dx+y+4z=-2

Gidi
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1.4.4.2. Phuong phap Gauss

Ap dung céc phép bién ddi so cip vé hang dé dua ma trin A vé dang
tam gidc, cu thé nhu sau:

1 1 2 | —1
A=|2 -1 2| -4
4 1 4| -2

11 2 | -1
—2d1 + d2 — dg; —4d1 + d3 — d3 0 -3 -2 ’ -2
0 -3 -4 | 2
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1.4.4. 2. Phuong phap Gauss

( 11 2 | -1 )
—th+d3—0d3| 0 -3 -2 | -2
o 0 -2 | 4
Hé da cho
X+y+2z=-1
& -3y —2z=-2
—2z=4
Giai ngudc tir dudi 1én, ta c6 nghiém cua hé phuong trinh la:
x=1
y=2
z=-2



Sau khi hoc xong bai hoc " Hé& phuong trinh tuyén tinh":
@ Hé phuong trinh tuyén tinh dang téng quat.




Sau khi hoc xong bai hoc " Hé& phuong trinh tuyén tinh":

@ Hé phuong trinh tuyén tinh dang téng quat.

@ Dang ma tran clia hé phuaong trinh tuyén tinh, hé Cramer




Sau khi hoc xong bai hoc " Hé& phuong trinh tuyén tinh":

@ Hé phuong trinh tuyén tinh dang téng quat.

@ Dang ma tran clia hé phuaong trinh tuyén tinh, hé Cramer

@ Phuang phap giai hé phuong trinh tuyén tinh bang cac
phuong phap Cramer, Gauss.
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