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1. MOT SO KHAI NIEM
a/ Dinh nghia:

* Hé thong m phuong trinh tuyén tinh, n an 1a hé thong
cO dang:

+ + 4+ =
allxl a12x2 ) alan bl
+ yan o =
a 21)(1 a'22:x 2 a 2n‘X:n b 2
(1)
+ + o+ =
Kamlxl am2X2 aman bm

Trong do: a;, b, (I=1, ... ,m; j=1, ... , n) l1a nhiing SO
cho trudc thudc truong k con xy, ..

., X, la cac an cua
hé.
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1. MOT SO KHAI NIEM (tt)

* N\
Ma tI'E_lIl a11 aq2 aln
a a .. a
A= 21 22 2N
Am1 am2 - amn

duoc goi1 la ma tran cua hé (1)

A a a . a b
* Ma tI'aIl 11 12 1n 1
_lapy app .. app by
AB
Am1 4m2 - amn bm

duoc goi1 la ma tran mo rOong cua he (1)

CuuDuongThanCong.com

Toén 2 Chuong 5: HE PHUONG TRINH TUYER FIRHT "


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

1. MOT SO KHAI NIEM (tt)

b/ Cha thich:
* Neéu dat

Xl bl

o = X, ’ o = b,

X, b

thi hé (1) duoc viét dudi dang ma tran nhu sau: A.X =B

* Néu B = 0 thi hé (1) duoc goi 1 hé phuong trinh thuan
nhat.

Toén 2 CubrongThanGong com Chuong 5: HE PHUONG TRINH TUYERFTRET


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

1. MOT SO KHAI NIEM (tt)
b/ Chu thich (tt):

* He (1) duoc goi 12 hé twong thich néu hé nay co it
nhat mot nghi€ém; nguoc lai hé khong twong thich néu
h¢é nay khong co nghiém.

* Hé thuan nhat AX = 0 ludn ludn twong thich vi nd ¢é
it nhat mot nghiém la X = 0 va nghi€ém nay dugc goi la
nghiém tam thuwong.
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2. HE PHUONG TRINH CRAMER

a/ Dinh nghia:

Hé phuong trinh Cramer 13 hé phuong trinh tuyén tinh
cO s0 phwong trinh bang so an va ma tran cua hé
khong suy biéen.

Tuc 1a hé co6 dang:

r

ajp X a2 X2 T T A Xy

agpxq T ag xp T T agnxy

(2) 7

+ + o+ =
Lapn1X] " ap2X2 T . T 8pn Xp  bp

Trong d6 A = (g;;) € M (K) va detA=0
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2. HE PHUONG TRINH CRAMER (tt)
b/ Dinh ly Cramer:

Hé Cramer (2) c¢6 nghiém duy nhat cho boi cong thirc:

N

X i ~1,2,....,n

Al

Trong d6: A® 1a ma tran nhan dugc tir A bang cach
thay cOt thir 1 boi cot
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2. HE PHUONG TRINH CRAMER (tt)

Chu thich:

* Néu B = 0 thi hé Cramer (2) ¢ nghiém duy nhat 13
X =0.

* Vay hé thuan nhat AX = 0 (O diy m = n) c¢6 nghiém
khong tam thuong <> detA = 0.

Vi du: g1a1 h¢ phuong trinh sau

(2x1_x2_2x3:5
Uy quong thark cong

+

\8x1_x2 X - 5
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2. HE PHUONG TRINH CRAMER (tt)
Vi du (tt) :
Ta cO:

detA ~ |4 1 2|~ 18

Nhan xét: detA # 0. Vay day 1a h¢é phuong trinh
Cramer nén c¢6 nghi€ém duy nhat cho bo1 cong thurc:

CuuDuongThanCong.com

Toén 2 Chuong 5: HE PHUONG TRINH TUYER FIRHT "


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

2. HE PHUONG TRINH CRAMER (tt)
Vi du (tt) :

5 —1 ~2
‘A(l)=1 1 2|=18

5 —1 1
2 5 2 2 1 5
‘A(2)24 1 2|=18 ‘A(S)‘:4 11
8 5 1 8 ~1 5

Vay nghieém cua h¢ la [that car

ﬁxzz 1

(Xg — 2
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3. PIEU KIEN TUONG THICH CUA HE
a/ Pinh ly Kronecker — Capeli

(Poi v6i hé phuong trinh tuyén tinh tong quat m phuong
trinh n an)
H¢ phuong trinh (1) c6 nghiém < r(A) = r(Ag)
b/ Chuy:
* Hé p.trinh (1) ¢6 nghiém duy nhat < r(A) = r(Ag) = n.

* Hé p.trinh (1) ¢6 vO so nghiém < r(A) = r(Ag) < n.
(lac nay so an tu do ciia hé 1a n — r(A))

* H¢ phuong trinh (1) vo nghiem < r(A) <r(Ag).
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3. PIEU KIEN TUONG THICH CUA HE (tt)
Vi du: Gia1 va bién luan hé phuong trinh sau theo tham

bm
mx Tyt z=1
T xtTmy tz=1
x Tyt mz T1
Ta co:
m 1 1

dt A1 m 1/ (m7T2)m ~1)
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3. PIEU KIEN TUONG THICH CUA HE (tt)
Vi du (tt):

(m* 1
a/ Truwong hop: < — det AT 0O
Lm* 2

— h¢ c6 nghiém duy nhat

r

. 1
« =
m T 2
. 1
Ty T
m 2
. 1
=
L m T 2
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3. PIEU KIEN TUONG THICH CUA HE (tt)
Vi du (tt):

b/ Trwong hop m = 1: ‘
H¢ da cho tuong duong vo1 hé gom 1 phuong trinh

X+y+z=1
Ldc nay r(A) =r(Ag) =1

Vay h¢ ¢6 vo s0 nghiém vo1 2 an tu do

-

le_tl_t2
LAl T iy, = (R
Lz:tz
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3. PIEU KIEN TUONG THICH CUA HE (tt)
Vi du (tt):

¢/ Trweong hop m = — 2:

H¢ da cho tro thanh

—oxtytz=a

tuy dupng than ceng

xtTy 2z 1
Ta tinh dugc: 1(A)=2 <r1(Ag) =3

Do do6 truong hop: m = -2 hé vO nghiém
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT
Xét hé phuong trinh tuyén tinh thuan nhat

+ + + =
a11X1 a12X2 ) a1an O
+ 1 + —
a‘21)(1 a‘22)(2 ’ aZan O
(3)1
+ + + —
La X, a ,X, . a X 0

H¢ nay viét lai & dang ma tran la: A.X =0
Vo1 A e M_,..(K), X € M, ,,(K)

* Hé thuan nhat ludn c6 nghiém tam thuong 1a:
x=(0,0,...,0)T.
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* Van dé ta quan tam ¢ day 1a khi nao hé thuan nhat c6
nghiém khong tam thudng (X # 0)
a/ Dinh ly:

Hé thuan nhat (3) c6 nghiém khong tam thuong
<> 1(A) <n (SO0 an cua h¢)

b/ Hé nghiém co ban:
Néu r(A) = r < n thi hé phuong trinh (3) ¢ v 0

nghiém trong do c6 n —r an tu do.

Do d6 nghiém tong quat cta hé 1a:
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)
b/ HE nghiém co ban (tt):

X, TS (tty e t =)

® X, TS (t,t,..,t ) yoday: t,t, .., b Y
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)
b/ HE nghiém co ban (tt):
Trong (*) lan luot cho:

tlil, t2=0,..., tn-r:O
t,=0, t,=1,..., t =0

t;=0, t,=0,..., t . =1

Thi ta sé duoc (n —r) nghiém la: x4, X,, ..., X, _,
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1k

2k

rk

Trong do nghiém x, c6 dang: x, =| O

. 0 /
O day: S6 1 nam & hang thr + k

En = E(0,0, ..., 1,...,0) v6i vi tri thir k bang 1.
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)
b/ HE nghiém co ban (tt):

Cac nghlem X1y Xp, «.. » Xy _p dugc goi la hé nghiém co
ban cta hé thuan nhat.

Vi du 1: Tim nghi€ém tépg quat va hé nghi€ém co ban
cua hé phuong trinh thuan nhat sau day

+ + _ —
[xl 2x2 4x3 3x4 0
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)
Xet:

1 2 4 3 hz_)hz_h1 . 4~ 3

_ h. ™ h,~2h
A=l1 3 1 1 [|[—=—=3—==2>|9g 1 -5 4

% —
h, > h,“h,
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)

He¢ da cho twong duong vo1 hé
(T = — +
) X, T 2X, dx, " 3X,

L x2_5x3 4x4

é, day r(A) =2 <n=4nén h¢ co vo s6 nghiém véi 2 an
sO tu do va nghiém tong quat c6 dang:

-

= — +
X, = “14t, T11t,

X, - 5t, ~ 4t,

kX _t2
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)
Vi du 1 (tt):

Lan luotchot,=1,t,=0vat,=0,t,=1,taco 2
nghi€ém co ban cua h¢ la:

(14" (11
| s \ |14
X4 o va X, o
1 0
.0 / L1/
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)
Vidu 2:

Vi diéu kién nao cta o thi hé phuong trinh sau cé
nghiém khong tam thuong? Tim nghiém tong quat va
hé nghiém co ban cta hé trong trudng hop ay?

([, + - =
X; T @x, " 2% 70

12x, T x, T3x, 70

L4X, "X, TT7x, ™0
Ta co: 1 a 2
AlTl2 1 3T 2%ty

4 1 7
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)

Nhan xét: Hé nay c6 nghiém khong tam thuong
S detA=0<a=-1

Vo1 a =-1:
1 1 2 h,>h,72h, (1 -1
A=l12 1 3 hy Zh; AN, 0 3 "1
4 ~1 7 o 3 1

liong tthag
h, ” h, h,
® =—==/0 3 71
0 0 0
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4. HE PHUONG TRINH TUYEN TINH THUAN NHAT (tt)
Vi du 2 (tt):
n , . R . A[ X, ~ X, 2X
Vay véi a = —1 hé twong duong vai hé :\’L
3%, T Xj

3

O day r(A) = 2 <n =3 nén hé c6 vo sd nghiém vdi 1 an
to do va nghi€ém tong quat co dang:

_ _5
X4 —1
3
—1 \ 7
Y Xyudud ; ttuy vy
3
Xq 1
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5. Phwong phép Gauss dé gidi hé phwong trinh tuyén tinh

* No1 dung cua phuong phap nay la dung cac phép
bién d06i so cap trén cac phuong trinh cua hé da cho dé
dua n6 vé mot hé twong duong, don gian, dé tim
nghié¢m.

* Mot phép bién doi so cap trén mot hé phuong trinh
tuyén tinh la phép bién do61 c6 mot trong cac dang sau:
a/ Do6i chd 2 phuong trinh cua hé cho nhau.

b/ Nhan 1 phuong trinh cua hé vd1 mot s6 khac khong.

¢/ Thém vao mot phuong trinh bdi so ciia phuong trinh
khac.
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Nhan xét: Cac phép bién doi so cap noi trén chinh la
cac phép bién dbi so cap trén cac hang cia ma tran mo

rong cua he.

* Noi dung cua phuong phap Gauss la dung cac phép
bién doi so cap noi trén dé dua ma tran mo rong ciia hé
da cho vé mot ma tran ¢ dang bac thang.

O dang d6 ta biét phuong trinh c6 nghiém hay khong
va viéc tim nghiém ciing khong kho khan so voi cac
phuong phap khac.

Ta trinh bay phuong phap Gauss qua mot s6 vi du sau.
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Vi du 1: Gia1 hé phuong trinh

-

X, ~2X, T3x, " 4x, T 2
ﬁ3x1+3x2—5x3+x4 - 73
— _|_ _|_ —_ =
2x1 X, 2x3 3x4 5
(3x, T3x, 10 x, - 8

Ma tran mo rong cua he la:

1 — 2 3 4| 2
B 3 3 ! ¢ng—-3
A, T
-2 1 2 — 3|5
3 0 3 — 10 | 8
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5. PHUONG PHAP GAUSS DPE GIAI HE PHUONG TRINH
TUYEN TINH (tt)
Vi du 1 (tt):
h2 —> h2 -3 h1 1 B 2 3 B 4 2
h,”h,*2h,

h—)h—3h O 9 _14 13 _9

— S — 2

L0 6 ~6 2 2
(1 -2 3 —4 | 2

h, Zh, 0 3 8 11 9
0 9 ~—14 13 |9

0 6 ~6 2 | 2,
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5. PHUONG PHAP GAUSS DPE GIAI HE PHUONG TRINH
TUYEN TINH (tt)
Vi du 1 (tt):

h, ™ h,*3h,

0 0O 10 ~— 20 (18

\ 0 0O 10 20 |20/

1 -2 3 —4 |2)

h4_>h4_h3_) O _3 8 11 9

0 0 10 20 18

\ 0 0 O 0 2
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5. PHUONG PHAP GAUSS DPE GIAI HE PHUONG TRINH
TUYEN TINH (tt)

Vidu 1 (tt):

Ma tran cudi c6 dang bac thang, trong d6 phuong trinh
cud1 co dang: 0.x, + 0.X, + 0.X; + 0.X, = 2.

Vay h¢ da cho 1a vo nghiém.

Vi du 2: Gia1l hé phuong trinh

(x1+x2_2x3 =~ 6
ﬁ2x1+3x2_7x3:16
5X, T 2x, T x, 16
3, ~ X, "8x, ~ 0
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5. PHUONG PHAP GAUSS DE GIAI HE PHUONG TRINH
TUYEN TINH (tt)

Ma tran mo rong cua he la:

[ — A ( — A
1 1 2 6 hz—)h2—2hl 1 1 2 6
_ h,™ h, 5h, _
2 3 7 19 S 0 1 3| 4
AB = —_— = —4 = —>
5 2 1 16 0 3 11 | 14
3 1 8 |0/ \0 4 14 | 18 J
1 1 ~ 2|6 1 1 ~ 2 6
h3_>h3+3h2 4 —
0 0 2 |2 0 O 2 |2
0 0 2 79 0O O 0 0
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5. PHUONG PHAP GAUSS PE GIAI HE PHUONG TRINH

TUYEN TINH (tt)
Vi du 2 (tt):

Ma tran cudi c¢6 dang bac thang, trong do:

2x3:_2
= 4 +
3 X, 4 3x3
= n — +
L Xy 6 X, 2x3

— H¢ c¢6 nghiém duy nhat 1a:

Xz thas
Tx, 1
(X5, — 1
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5. PHUONG PHAP GAUSS DPE GIAI HE PHUONG TRINH
TUYEN TINH (tt)

Vi du 3: Gia1 h¢ phuong trinh

+ — + —
Xy 2x2 3x3 5x4 1
+ — & = =
ﬁxl 3x2 X 5 X4 2
+ - + = =
\2x1 5x2 4x3 6x4 1

Ma tran mo rong cua he la:
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5. PHUONG PHAP GAUSS DPE GIAI HE PHUONG TRINH
TUYEN TINH (tt)

Vi du 3 (tt):

- 1 2 3 5 |1
h2:>)hZ_hl
h3 ~h3_2hl1_»

0 1 2 4 | 3)

% —
h, " hs, h, o
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5. PHUONG PHAP GAUSS DPE GIAI HE PHUONG TRINH
TUYEN TINH (tt)
Vi du 3 (tt):

H¢ da cho twong duong voi hé:

+ — + —
%(xl 2x2 3x3 5x4 1
Lx2+2x3_4x4 = 73

Ta chon an s6 tu do 1a X3, X4. LUC nay h€ co vo sb
nghiém va nghiém tong quat c6 dang:
- _ + .

x, =717t ~14t,

X, — cug dygngrtyg
2 1 2 . ,
] B : t 1 t2 tuy vy
X3~ 1
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BAI TAP CHUONG 5: HE PHUONG TRINH TUYEN TINH

Bail 1: Giai cac hé phuong trinh sau

-

— +
X 2x2 Xq ' Xy
—_ _|_ _ —
a | ﬁxl 2X, T Xy T X,
— + + —
o 2x2 Xq 5x4
e + . — _
X, X, 3x3 1
+ — =
2x1 X, 2x3 1
b/ 1 s . -
X, X, X 3
+ — =
L Xy 2x2 3x3 1

_|_ —_
X4 X, 2x3
_|_ —_
2xl 3x2 7x3
S AL
5x1 2x2 X 5

— +
\3x1 X, 8x3

16

16

Il
o
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BAI TAP CHUONG 5 (tt)

Bai 2: Giai cac hé phuong trinh thuan nhat sau (Tim
nghiém tong quat va h¢ nghi€ém co ban)

X, Xg © Xg ~ 0
X, X, T Xs =0
al X, X, TXs X O
X, ~ Xz " Xg 0
X, ~ X, T Xg 0

[+ + - -
X4 2x2 4x3 3x4

0
b/ A X, 73X, T Xy T X, T0
0

+ + — —
\2X1 5x2 3x3 2x4
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BAI TAP CHUONG 5 (tt)
Bai 3: Giai hé phuong trinh sau bang quy tac Cramer
[ xty 2:76

12x T3y~ 72716

5x T2yt z716

Bai 4: : Giai hé phuong trinh sau bang phuong phap Gauss

X1+2X2+X3:8 (2X1_X2+3X3+X4 = 4
X2+3X3+X4:l5 3X1+3X2+3X3+2X4:6
al " ) b/ .ocom - -
4x1+x3+x4_11 3X ~ X9 T X3~ 2xq 6
[x, ¥x,%5x, =23 13x T xp T8x3 T xg T 6
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BAI TAP CHUONG 5 (tt)

Bal 5: Giai va bién luan hé phuong trinh sau theo tham
SO m

X{ T 2Xxp T3x3 Tmxyg TmT2

_|_

+ - = m +1

X1 T xo T xg T mxy4 m
1 2x1 T3x9 T4xg T 2mxy4 T 2m T 3
3xg T4x9 T2x3 T3mx 4 T3m 1

_|_

(X1 T x9 T 2x3 T 2mx 4 m

Bai 6: Giai hé sau bang cach dung ma tran nghich dao
2x1 ~3x9 T x3 T 77

—/\-

Xx{ T 4xp9 T2x3 771

\x1_4x2 - 5
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PHAN PAP SO & HUONG DAN GIAI BAI TAP CHUONG 5

Bai 1: Giai cac hé phuong trinh sau
al r(A) = r(Ag) =2 < n=4= Heé c6 vo s6 nghiém

Nghiém tong quat c6 dang:

X, 4
X, —t
¢ X ) n cong .4 cEn R
Xq — 1, 2t2
\x4:1
b/ r(A) = 3 <r(Ag) =4 = HeE v6 nghiém __—
X, ~ 3

¢/ r(A) = 3 = r(Ag) = HEé c6 nghiém duy nhat 1a:3 X, ~ 1

L X4 1
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Bai 2:
a/ r(A) = r(Ag) = 3 <n=6= He co v so6 nghiém
(C6 3 an so tu do)

Nghiém tong quat co6 dang:3 x

Vi ty, t, t, tUy Y

Ba nghi¢m co ban la:x, =

[72]
0
-1 9
ol
]

1
0
0]
0]
1
0]

-
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PHAN PAP SO & HUONG DAN GIAI BAI TAP CHUONG 5
Bai 2 (tt):

b/ r(A) = r(Ag) = 2 <n =4 = Hé cb vd s6 nghiém
(C6 2 an so tu do)

= — +
x, = T14t, T11t,

X, - 5t, ~ 4t,

3
X3 ~ 1
L X, = Ly
~ 14 11
O * A 9 ? /N \ —_— 5 — a 4
Hai nghi€ém co ban cua he 1a: x, = X, T
1 0
0 1

/ CuuDuongThanCong.com
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PHAN PAP SO & HUONG DAN GIAI BAI TAP CHUONG 5

Bai 3:
detA - 2 .
X~ 3
deta Y = 6 o, . P
o) r = HéE cO nghiém duy nhat la: <y = 1
detA - 2 B
z — 1
detA S —2)
Bal 4: (X, =1
a/r(A):r(AB):4 , X, =2
= Hé c6 nghiém duy nhat la: :
X3 o
X, — 4
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PHAN PAP SO & HUONG DAN GIAI BAI TAP CHUONG 5
Bai 4 (tt): f

X, = 2
b/ r(A) =r(Ag) = 4 . =0
= Hé c6 nghiém duy nhatla: 1 ° )
X3_
(x, — 0
Bal 5:
Truong hop m =0, r(A) =r(Ag) =4
— Hé c0 nghiém duy nhat la: (xlz‘m2+m+l
ﬁx2:_1
Xq 1
(X, —m
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PHAN PAP SO & HUONG DAN GIAI BAI TAP CHUONG 5
Bai 5 (tt):
Truong hopm =0, r(A) =r(AB) =3<n=4

— Hé ¢6 v s6 nghiém (C6 1 an tu do)
( x, 1
x, 1
3 18 t tuy vy
X, 1
L X, — t

Bal 6: Hé nay viét lai dudi dang ma tran la: A X =B
— Nghiém cta hé 1a X = A-1.B, véi
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PHAN PAP SO & HUONG DAN GIAI BAI TAP CHUONG 5

Bai 6 (tt): [ )
4 2 5
- 1 3
N N R
2 2
- 5 11
(uong thag cong, .
2 2
=
—> Nghiémcuahélax =| 1
( — -2
; . X, = cl
Tacla: |
ﬁxz_ 1
(X5~ 2
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Két thiic chwong 5 - Todn 2
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