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a§5: Hé phwong trinh tuyén tin

Dang tong quat va dang ma tran cua hé
phuwong trinh tuyén tinh.
5.1.1. Pinh nghia: Hé phuong trinh tuyén tinh m phuong trinh, n

WOD W3INTHA-LNIdd MMM

an sO co dang:
a . x +a,x,+..+a x =b

1n""'n

< a,x, +a,x,+..+a, x, =b, o

a,x +ta,x,+..+a,x, =b,

trong do a;;1a hé s6 cua pt thir 1 cua an x; b; 1a h¢ s6 ty do cua

phuong trinh thir 1, X; la cac ans6 (i=1,..,m, j=1,..,n).
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o)

§5: Hé phwong trinh tuyén

ﬁ tinh

-Néu b, = 0 véi moi i=1,2,...,m thi hé duoc goi 1a hé

tuyén tinh thuan nhat.

WOD W3INTHA-LNIdd MMM

-

Vidu |2x—3x, +5x; —x, =2
—x, —2x, +3x,+4x, =0 >Hé 4 phuong trinh 4 an

3x, +8x, —5x, +3x, =-2 ->La hé khong thuan nhat
—4x,+2x,-7x, =9
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§5: Hé phwong trinh tuyén

= 0

, =8

i tinh = §
= 2

- a

N * \ A A /( 2 N N\ D g
+Matran A =[q.] go1 la ma tran hé so6 cua hé phuong trinh 25
L <=

*) N +
. bl E 5
=g

A b . N\ A A A ? ~ \ E

+ Ma tran p=| 2| 8o 1a ma tran h¢ s6 tu do cua hé phuong trinh 2
(*). b
b g

| Ym _ 3

L g

| S

o

ol 2 * \ lay /‘( /( 2 V) N\ %

+ Ma tran x = go1 la ma tran an so cua hé phuong trinh (*). a
=
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i §5: Hé phwong trinh tuyén °

= Vi du: Cho hé phuong trinh

WOD W3INTHA-LNIdd MMM

(2%, —3x,+5x,—x, =2
—X, —2x, +3x, +4x,=0
3x, +8x, —5x, +3x, =-2

—4x,+2x, - 7x, =9

2 =3 5 =] I X, |
-1 -2 3 4 0 X,
> A= b = X =
3 8 -5 3 -2 X,
0 -4 2 -7 9 X, |

[
g
]
o
=
-
(=8
1]
3
e
=
1]
=
-
)
=
]
4
c
=.
<
1]
=
1]
=
U
=
9]
=
3
1]
= |
—
)
]
=
e
1]
—_
1]
=T
-n
=
-
1]
=T
-
]
=
%L
= ]
-
1]


http://www.print-driver.com/order?demolabel-en

ﬁ §5: Hé phwong trinh tuyén tin

Ma tran bo sung cua hé (*):
A=A =]AIDb]
= Vidu: Cho h¢ phuong trinh

2x —3x,+5x,—x, =2 2 3 5 -1 2

—x, —2x, +3x, +4x, =0 — -1 2 3 40

[TRTERTERTIRTE s 4 = A=[Ab]=

3x, +8x, =5x, +3x, =—2 3 8 5 3|-2
—4x, +2x,—Tx, =9 0 4 2 -7 9

Nhan xét: Cac hé s6 ctia phuong trinh thir i 1a cac phan tr & hang thi

i cua AP va nguoc lai.
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i §5: Hé phwong trinh tuyén tin

Vi cac ki hiéu do, hé (¥) dugc dua vé dang
Ax=b (%)

=
=
=
o
s
=
n.
2
s
=
m
.
]
=

go1 la dang ma tran cua hé (*).

IVidl.l:
2x+7y+z=9 2 7 1]/ x
3 x—y+4z=0 < |3 -1 4
Sx+9y+2z=5 S5 9 2]z
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ﬁ §5: Hé phworng trinh tuyen tin

5.2. HE Cramer

Dmh ngh1a H¢ phuong trmh tuyén tinh n pt, n
an sO ma ma tran hé so khong suy bién dugc

go1 1a hé Cramer

Vi du: Giai hé phuong trinh tuyén tinh sau:

f

£D1—|—£E2—2$3 =
$ 2331—|—3332—7333 — 16 A p—
\5581 -+ 2582 -+ I3 = 16

D —detA = 2 #£ 0.

1 1

2 3

5 2

— 2

—7
1

Do do hé trén 1a mot hé Cramer.
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ﬁ 5.2 Hé Crame

Pinh 1y: Moi hé Cramer n pt déu c6 nghiém duy
nhat (x;, X,, ...,X,)) dugc xac dinh bo1 cong
thirc

trong do D la dinh thitc cua ma tran hé sé

cua hé, D; la dinh thiic nhdn duoc tir D bang
cdach thay cot thir 3 boi cot tw do, 3 = 1, n.
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i 5.2 Hé Crame

Chung minh. Cho hé Cramer 7 phuong tinh,
7o 4n sO v6i ma tran hé s6 1a A, cot tu do B.
Khi d6 hé c6 dang ma tran la

WOD W3INTHA-LNIdd MMM

AX = B (2.5)

Vi A khong suy bién nén D = detA # 0 va
A kha nghich
L.uac do ta co
AX = B < A '(AX) = A 'B
= (AT'TA) X = A"'B<= X = A 'B
Vay hé cé nghiém duy nhat X = A 1B.
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ﬁ 5.2 Hé Crame

Vi du: Giai hé phuong trinh tuyén tinh sau:

f
I —|—£l?2 — 2&'}3

2.’1)1 + 3.’132 — 7333
|51 + 272 + T3

NG

= 6
= 16
= 16

A —

D =detA = 2 #£ 0.
Do do hé trén l1a mot hé Cramer.
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ﬁ 5.2 Hé Crame

2131—|-$2—2£133 =0

WOD W3INTHA-LNIdd MMM

2.’131 T 3.’132 — 7333 =

5331 T 2332 -4 L3 =

D1: 16 3 -7 :6;
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xr1+

2.’131 -

Lo — 2(133

5331 .

D; =

ﬁ 5.2 Hé Crame

- 3.’132 — 7333

o)
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=
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1
2
3

X, —x,+2x, =1
3x, —2x, +x, =1
1
2

12X, +Xx, —=3%x, =5

(

= Bai tap: Gia1 h¢ phuong trinh sau:
D
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§§5: Hé phwong trinh tuyén

5.3. Giai hé phwong trinh bang PP Gauss
5.3.1. Cac phép bién doi twong dwong hé phwong trinh

WOD W3INTHA-LNIdd MMM

~Nhan mot s6 (), = () vao 2 vé ciia 1 PT cua hé.
»P6i chd hai PT cua hé.

>Nhan mot s6 (% = () vao mot PT roi cong vao
PT khac cua hé.

 x—p+ z=1  x—f+xzak z=1
y pt3x2 pt2<—>pt3'} 7

12X+ y=3z=2 Xt 238540+ 22 =10
X+2y+z=3 2x+4R2x2y=Br=2
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 x—y+ z=1
3y—5z=0

( x—y+ z=1
2x+y—3z=2 —L Dl
| X+2y+z=35
-1 1]1]
1 =32 h+(2)h
hy+(=1) Iy ”
2 1|5

3y =4

ﬁ 5. Giai hé PT bang PP Gauss

pt3pt2

hh

N/
/7 )

= Nhu vay cac phép bién doi tuong duong hé
PT chinh Ia cac phép BDSC trén dong cua
ma tran b0 sung tuong rng.

3y

1 -1 1
0 3 O

Jy—5z=

0 3 5

[ x—y+ z=1

—4
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i 5.3. Giai hé PT bang PP Gau

5.3.2. Dinh li Kronecker-Capelli

WOD W3INTHA-LNIdd MMM

a. DL: Cho hé phuong trinh Ax=b

H¢ ¢6 nghiém < r(A)=r(A)
Cu thé hon, ta c6 két qua sau: Néu Ax=b 1a hé n an so, ta co
+ r(A)#r(A) < hévo nghiém
+ r(A)=r(A)=n< hé c6 nghiém duy nhat

+ r(A)= r(g) =r<n< hécovosb nghiém phu thudc (n-r)
tham sd
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ﬁ5.3. Giai hé PT bing PP Gauss &

Chung minh.

Xét hé phuong trinh tong quat sau:

a1 r] + apry+ - +ap,r, = b

as1.1 <+ 999 + -+ AonLn — bg

Am1L1 + Am2L9 _l_ e _I_ am_n:ﬁn — bm

GlasutAcohanglar

20
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ﬁ 5.3. Giai hé PT bang PP Gauss

Ta c6 ma tran bo sung tuong rng

WOD W3INTHA-LNIdd MMM

B },USD0P UCISIaA ||N4 JSRDAUOD) JUBLUNDO(] |BSIBAIUN JO UOISIBA-OWRp A payeal)

ai; aip ... ap b
aos1 A9 ... UA9p bg

AE}S _

Uml Gm2 - - Ump b-m.
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ﬁ 5.3. Giai hé PT bang PP Gauss < :
Bing cac phép B PSC chuyén ma trin bo sung 2
vé dang: _ i g

al a', b =
a '2n b '2

22
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o)

i 5.3. Giai hé PT bang PP Gauss

Khi1 do ta co:

s Néu r(A)=r(A) thiton tai it nhat mot trong cac
b, 1, bys,... ,b, khdac 0 nén hé pt vo nghiém.

s Néu r(A)=r( K )=n thi hé 1a hé Cramer, nén co
nghiém duy nhat.

WOD W3INTHA-LNIdd MMM

s Néu r(A)=r(A)=r<n thichuyén cac an x_, X ,»,
..., X, sang v€ phai ta dugc hé:

(1 ' ' . ' '
a, x +a,x,+..+a, x,=b —a L1 X e — @, X,

' ' ' . ! . !
a,x+a,x,+..+a, x =b,—a i1 Xy~ — @, X,

! —I— ! + —I— ] _b _ ! _ _ ! 23
a rl xl a r2 x2 T a rr xr — Yr a r,r+l xr+1 .. a r,n xn
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S 5.3. Giai hé PT bing PP Gauss®

(1 n ' n i ' _b_ ' . !
a, x,+a,x,+..+a' x =b-a',  x.  —..—a

1,r+1 ““r+l

X

I,n ""n

' ' ! . ! . !
a,x +a,x,+.+a’, x =b, a, X, —.—a,,Xx

r

WOD W3INTHA-LNIdd MMM

n

!

X, —.—Q, X

r.nn

' ' ' . '
a,x+a ,x,+.+a' x, =b.—-a',,,

Ta gan cho cac an X, Xy, ..., X, cac gia tri cu thé ta s€ duoc mot h¢
Cramer voir an x,,...,X.. Do dQ, trong trudng hop nay hé c6 vo so
nghi€ém phu thudc (n-r) tham so.

Cac an x,...,X, go1 1a cac an co s& (co ban), con X, i, X9, --.» X
go1 1a cac an tu do hay an phu (tham so).

n

24
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ﬁ 5.3. Giai hé PT bing PP Gauss = .. Eh
5.3.3. Phuong phap Gauss 3 2

A Bdsc b ;

H¢ Ax=b = AP=[AJb] — BYs=[Blc] (bac thang) [
theo hang .

Khi do: :
+ r(A)=r(B), r(Ab%)=r(Bb) 3

+ Ax=b< Bx=c :

25 g‘
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ﬁ 5.3. Giai hé PT bang PP Gauss

Vidu 1. Giai hé phuong trinh:

WOD W3INTHA-LNIdd MMM

1+ 282 —x3+x4 =0

2x1 — 3o + 323 =3

To + T3 + X4 =1 (2.10)
—4x1 + 223 + x4 = —2

1+ X2 +2x3+ T4 = 2
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ﬁs.:s. Giai hé PT bing PP Gauss &

Vi du 2. Giai hé¢ phuong trinh:

201 + X9 — T3 — Ty + T =

T4 — Lo+ T3+ T4 — 275 = ()
3T, + 3x9 — g — 3y + 45 = 2
41+ 919 — D3 — Dy + 725 =3

30
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o)

(B

i 5.3. Giai hé PT bang PP Gauss

Giai. Lap ma tran bo sung:

2 1 -1 -1 11
1 -1 1 1 =20
3 3 =3 -3 4 2
4 5 =5 -5 7 3

WOD W3INTHA-LNIdd MMM

Abs —

31
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ﬁ 5.3. Giai h¢ PT bang PP

str dung cac phép bién doi so cap dua ma
tran bo sung vé€ dang ma tran hinh thang:

A" 5.5

32
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o)

§5.3. Giai hé PT bang PP Gauss

T1— L9 + T3+ T4 — 25 =0
I3ry —3x3 — 34+ o1 =1
Chon 1, @ 13 4n co ban. Chon @3, 24, 25 13
cac an phu (tham s6) chuyén sang v& phai ta
cO hé

2.11) &

WOD W3INTHA-LNIdd MMM

—X3 — T4 + 25

L1 — L9
32132 — 3583 -|—3£U4 — 5{135 +1

33
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o)

(B

i 5.3. Giai hé PT bang PP Gauss

Dit @3, x4, x5 1an luot [ o, 3, 4.
Ta co hé:

WOD W3INTHA-LNIdd MMM

T —T =-a—[0+2
Jr, =3a+30-5v+1

34
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(B

i 5.3. Giai hé PT bang PP Gauss

VD3. Giai hé phuong trinh:
(x, +2x, +3x, =1
2x, +3x,+7x, =3 (KS5-de 1)

X, +x, +4x, =2

-

VD4: Bién luan veé sb nghiém cua h¢ phuong trinh theo tham s6 a, b

X +3x,+x,—4x, =0

o

2x,+7x,—2x,+2x, =8

X, t4x, -3x;+ax, =b
Dé 2-K53)

36
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o)

duoc goi 1la hé phuong trinh tuyén tinh thuan
nhat.

37

+ ” =0

N N N E
i 5.4. He PTTT thuan nha =f
1.4 N\ | 4 IE%;
S.4 He phwong trinh tuyén tinh thuan nhat 2 2
Pinh nghia 2.2.1. H¢ phuong trinh tuyén tinh &
co6 dang = -
a1 + ai2xz2 + -+ -+ aipry, =0 4
a21x1 + Az2x2 + -+ - + azpy, = 0 g
3
Am1T1 + Ama2x2 + - - - + Amn®Tn, = 0 5
g
-
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o)

ﬁ §5: Hé PTTT thuan nhat

Dang ma tran cua hé phuong tinh tuyén tinh
thuan nhat la

WOD W3INTHA-LNIdd MMM

AX = O. (2.12)

Nhan xét. Hé phuong trinh tuyén tinh thuan
nhat bao gio cling c6 nghiém.

Cu thé bo s6 (0,0,...,0) € R"™ ludn 1a mot
nghiém cua hé va duoc goi la nghiém tam
thuong.

38
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X §5: Hé PTTT thudn nhit&

MBi b0 5§ (C1, Cay ey a) € R™ khiong dong
thoi bang khong néu la nghiém cua hé (2.2.1)
thi duoc goi 1a nghiém khong tam thitong.

39
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Nhén xét: Trong hé thuan nhat hang ctia ma
tran h¢ s6 ludn bang hang cua ma tran bo sung

AbS

Khi bién luan cho hé thuan nhat ta chi quan
tam hang cua ma tran h¢ so

P §5: Hé PTTT thuan nha

0
0

0

o)
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> §5: H& PTTT thuan nhat

= Hé thuan nhat chi c6 2 truong hop:

» Hé c6 nghiém duy nhat
Hang ma tran hé s6 bang s6 an clia hé phuang
trinh

> Hé ¢ vO s6 nghiém
Hang ma tran hé s& nho hon s6 an cua hé
phuang trinh

41
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o)

> §5: Hé PTTT thuan nhat

Tédm la1: HE thuan nhat n an

WOD W3INTHA-LNIdd MMM

- chi c6 nghiém tam thuong khi va chi khi r(A)=n

- ¢6 nghiém khong tam thuong khi va chi khi
r(A)+#n.

VDI1. Tim m dé hé phuong trinh sau c¢6 nghiém
khong tam thuong.

xr — 2y + = — 0
20 — y + 3= = 0
—xr — Yy +mz =0

42
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3 §5: H& PTTT thudn nhat€

Ta c6 ma tran hé so6 cua hé la:

Hé c6 nghiém khong tam thudng k

r(A)<3.

A =

1
2

—1 —1 m_

—2 1
—1 3

11 va chi khi

43
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o)

X §5: H&é PTTT thuin nhit

Cach 1. Taco: - _

. 1 -2 1
Bi1én doi1
A >0 3 |

SO’ cap
_O 0 m+2_

WOD W3INTHA-LNIdd MMM

Do dé véi m=-2=r(A)<3

Vay vo1 m = —2 thi hé c6 nghiém khong
tam thuong

44
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& §5:HE PTTT thuan nhé'

Cach 2. Vi r(A)<3 < detA=0 nén

]
det(A4)=| 2
—1

-2 1
-1 3

-1 m

= 3m+6)=0

Sm=-—2

45
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o)

N MOT SO PE THI

Bai 1. Cho h¢ phuong trinh

WOD W3INTHA-LNIdd MMM

Xi— X+ x;+x,=1
2x1 T X, + x3+3x4:8 véia, b la tham sé

—3x, +2x, — x, =b

4x, +4x, +3x; +ax, =14
a) @Giai phuong trinh vo1 a=4, b=-5
b) Tim a, b dé hé phuong trinh v nghiém.
Deé 1-K52)
(P/s: a) (3;1;-2;1) b) a=10, b#-11) 4
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o)

N MOT SO PE THI

Bai 2. Cho h¢ phuong trinh

WOD W3INTHA-LNIdd MMM

xt x,+ x;+ax, =5
2x1+2x2- x3_|_3x4:10 véi a, b la tham so

=2x,—x, +x,+tx, =b

2x,+3x, +4x;+2x, =11
a) Giai phuong trinh vo1 a=1, b=3
b) Tim a, b dé hé phuong trinh v6 s6 nghiém.
(Deé 2-K52)
(D/s:a) (2;-1,1;3) b) a=-1, b=-9) 47
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o)

N MOT SO PE THI

Bai 3. Bién luan vé s nghiém cua h¢ phuong trinh theo a va b

WOD W3INTHA-LNIdd MMM

x+ 2x,- 4x,+x,=4

1) <3x +5x,+ x,—2x,=7 (D& 1-K53)
2x,+3x,+ax;-3x, =b

(X, + 3x,+x,—4x, =5
ii) {2x +7x,-2x,+2x, =38 (Dé 2-K53)

X, t4x, —3x;+ax, =b

48
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o)

- X .\ =
> MOT SO PE THI
Bai 4. Giai hé phuong trinh 5
=
(X, + x,+ 2x,+3x,=-2 5
i 2x, +2x, +3x, +5x, =-2 . .
3 A1
3x,—x, +2x; + x, =2 (bé 3-K54)
2x,+6x, +7x;+13x, =-10

X+ 2x,+ x,+x,=4

.. 2x, +x, +x, +4x, =3 )
) - (D& 4-K54)

—Xx, +x, +2x, +x, =—1

2x,+4x, +4x,+6x,=6
49
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o)

- X .\ =
> MOT SO PE THI
Bai 4. Giai hé phuong trinh 5
=
(X, + x,+ 2x,+3x,=-2 5
i 2x, +2x, +3x, +5x, =-2 . .
3 A1
3x,—x, +2x; + x, =2 (bé 3-K54)
2x,+6x, +7x;+13x, =-10

X+ 2x,+ x,+x,=4

.. 2x, +x, +x, +4x, =3 )
) - (D& 4-K54)

—Xx, +x, +2x, +x, =—1

2x,+4x, +4x,+6x,=6
50
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o)

N MOT SO PE THI

Bai 5. Tim gia tri cia tham s6 thuc a dé hé cé nghiém duy nhat

WOD W3INTHA-LNIdd MMM

X+ x+ x,=1
i) <2x +ax,+3x, =2 (D& 3-K51)
3x, +ax, +(a+1)x; =5

X+ 2x,+ x,=3

ii) 2x,+ax,+ax, =5 Dé 4-K51)
3x, +5x, +(a+2)x, =7

51
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ﬁ MOT SO DE THI

Bai 6. Cho h¢ phuong trinh
(—2x, +6x, +16x, —x, =0 (Ax, + 3x,+ x,+2x,=0

i) x +7x,+17x;,+3x, =0 ii) dx, +x,+7x;,+2x, =0
9 <
Ax, +4x,+10x, +x, =0 Ox, —3x, +14x, +x, =0
2x,+2x, +4x,+3x, =0 X, +4x, +3x,+3x, =0

(Deé 1-hé 2010) (Deé 2-hé 2010)

a) Giai hé khi A=1
b) Vi gia tri nao cua A thi so chiéu cua khong gian nghiém
bang 27

52
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