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CHUONG 1 ’
Ma tran — Dinh thiwec — Hé PT truyén tinh

N6i dung chuvong gom 6 phan:

Bai 1.1. Ma tran trén truong so thuc
Bai 1.2. Cac phép toan trén cac ma tran
Bai 1.3. Pinh thirc

Bai 1.4. Hang cua ma tran

Bai 1.5. Ma tran nghich dao

Bai 1.6. Hé phuwong trinh tuyén tinh
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1.1 Ma tran trén truwong so thuc
1.1.1 BInh nghia ma tran

a

Dinh nghia: Mét bang cdc sé thuc duoc xép thanh m hang va n cot
duoc goi la mét ma trén (thuc) cdp m x n va ky hiéu la A B

mxn/ mxn ***

Nhuw vay ma tran A c6 dang: A= a, a, a; a
l l

i aml amZ

Ma tran A nhu trén thudng duwoc viét ngan gon 1a A = (@) mxn, trong
d6 a; la phan tlr nam trén hang th i va cot th& j cla ma tran A
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1.1 Ma tran trén truwong so thuec (tt)

1.1.2 Cac dang ma tran dac biét

Ma tran khong

Ma tran vudng

Ma tran don vi

Ma tran chéo

Ma tran doi xirng
Ma tran tam giac
Ma tran hinh thang

Ma tran chuyén vi
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1.2 Cac phép toan trén ma tran

1.2.1 Phép cOng hai ma tran
Q Dinh nghia: Cho 2 ma trén cting cdp A = (@) mxns B=(05)men T6ng 2
ma tran A va B la mét ma tran dwoc ky hiéu va xac dinh nhw sau:

A+B=(a,.j+b,-j)

mxn

> Nhén xét: tébng A va B Id ma trén cling cdp c6 cdc phén td bdng téng cdc
phdn tw twong t*ng cua A va B.

1.2.2 Phép nhan ma tran v&i mot so thuc

d Dinh nghia: Cho ma trgn A = (a,-j)mxn va mét s thuece k. Tich cua ma
trén A vdi s6 k la mdt ma trén cung cép, dwoc ky hiéu va xdc dinh:

kA =(k.a;)

> Nhdn xét: Dé nhén ma trdn A vdi s6 k ta nhdn moi phén ti cla A vdi s6 k.

mxn
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1.2 Cac phép toan trén ma tran (next CNKTOC T4-19/9)
Q Thidu:

1 2 3 121_ |2 4 2
EIChoA—_45 6]’ => A+B—47 7
x 1 -x 1 1 x 0 2 2 a+x
= ChoX=(2 y 2 b], —[2 -y 2 y|=> X+Y=l4 0 4 b+y]
3 3 z cC 3 3 -z z 6 6 0 c+z
1 2 3 2 4 -2 361
>A ZB= = =
¥ 456704 2 >A+B=1, 9 g

1 4 10 3 12 10 4 12
> 3AC+BC=3.[2 5]+[2 2] =16 15]+ 2 (=18 17
3 61 -1 1 9 181 L[-1 1 8 19
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1.2 Cac phép toan trén ma tran (tt)
1.2.3 Phép nhan hai ma tran

Q Dinh nghia: Cho ma trgn A
Bla matrgn C = (c

mxn + Bnxp, tich cua ma trgn A voi ma trgn

i\mxp» VOI cdc phén ti c; tinh theo cbng thirc:

C;j=0i:byj+a,by+...+a,.b,. | (i=1,2,..,mj=12..,p)

> Nhdn xét:

= Tich A.B chi thuc hién dwoc khi sé c6t cda ma trdn A béng s6 hang
cua ma trén B.

= Ma trén két qué cé sé hang bédng sé hang ma trén A, sé cét bdng sé
cOt ma trgn B, tucla A, ., - B, ., = Chip

= Tich A.B la khong giao hoan duorc.
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1.2.3 Phép nhan hai ma tran (tt)

Nhac lai cong thirc:| ¢; = 0;0.by; + 0;5.b, + ... +a;,.b,;

Q Thidu 1: Cho A = 41} é 2 [ ] TimmatrantichC= A.B?
= Ta thay ma tran tich ¢ cap 2x2: C = [C“ ?2] Két qua:
Ca1 €22
17 17
> ¢ =13+21+434=17;¢,=12+20+3.5= 17 AB=| = o
> €y, =43+51+6.4=41;c,,=4.2+50+6.5= 38
1300 Két qua:
Q Thidu 2: Cho A = 2 g é ;B=[1 10 O]
0011 AB = 4 10 4 4

. H3ytinhtichA.B? (danhchoSVnhubaitap) L2 6 55
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1.2 Cac phép todn trén ma tran next (CNKTOC-tuan 127?)
1.2.4 Cac tinh chat cha cac phép toan trén ma tran

> Trong cdc tinh chdt dudi déy, gid thiét A, B, C, 1, © la cdc ma trén c6 cdp phu
hop; k, | la cdc sé thuc:

= TC1:A+B=B+A

= TC2: A+B+C=(A+B)+C=A+(B+ ()

= TC3: A+6=A,0+A=A;

- A.6=6.A=06 (cdpcuiaAvae:A,, .6, ,=6
= TC4: k(A+B)=kA+kB; (k+A=kA+IA
= TC5: A.B.C=A(B.C)=(A.B)C (chu y gitt nguyén thu tw cdc ma trén)
= TC6: LA=A;Al=A (chiycapcual:l A,  =A;A . .l =A)

mxn° mxp;emxn‘Anxpzemxp)
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1.3 Dinh thic

1.3.1 Pinh nghia dinh thirc

Q DPinh nghia 1.3.1: Cho ma trén vuéng A cép n, dinh thirc cua ma
tradn A la mot gia tri thue, duwoc ky hiéu la |A|, hay det(A), va duoc
xdc dinh duy nhdt theo gid tri cdc phdn tw trong ma trén A.

= Pinh thirc cua ma trén vuéng cdp n ciing goi la dinh thire cép n

1.3.2 Tinh gia tri cia dinh thirc

= V&imatran vubng cap 1: A=[a] thi [|A] =a (1)

o Thidy1:A=[-5]thi |A] =

a,. d
1 12] thi||A|=0a,,.0,,- 0,,.05;| (2)

= V&imatran vubngcip 2 :A= [
ar1

o Thidu2:cho A= [3 4] thi det(A) = 1x4 — 2x3 =-2
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1.3.2 Tinh gia tri cua dinh thic (tt)

= V&éiAlamatranvuongcap 3: A=|a,; a,, a,

a3y dz; dz3

a;; Qg a13]

thi: |A| = a,,.0,,.055+ 0,,.0,3.03, + 0;3.0,,.03,
= U43.055.031 - U5.057.033 - U;7.053.03, (3)
1 2 3
d Thidu 3:chomatranA=[{4 5 6|, theoquytac(3), tinh duogc:
1 1 0

|A| =1.5.0+2.6.1+3.41-351-240-1.6.1=3

> Vi cdc dinh thire cdp n, cé thé khai trién thanh téng cdc dinh thire

con cdép n-1.
HVN &S e €



CHUONG 1 ,
Ma tran — Dinh thirc — Hé PT truyén tinh »

1.3 Dinh thic (tt)

1.3.3 Dinh thirc con
Q Dinh nghia 1.3.2

a; al,.. @\ a;

Cho ma trén vuéng A cép n: A =

l) in

L Ay Apy | e Gy

néu xoa di hang thw i va cét thi j cua ma trén A, ta dwoc mét ma trén
vubng cép n-1, dinh thirc cua ma trén nay goi la dinh thire con cép n-1
cua ma trén A trng vdi phan tt a;; va ky hiéu la D;;

= Chu y rdng a;; la phan ti & giao diém hang , cdt bj xéa
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1.3 Dinh thic (tt)
1 2 3
Q Thidu 4: Cho ma tran vudng cap 3:A=[4 5 6]
1 1 0
= Ta tinh mot s6 dinh thirc con cua A:

15 6 1 3|

D11'10 1 0|

1 2
-3 D23:‘1 1:-1

= -6 D22 =

(1 2 3
Q Thidu 5: cho ma tran vudng cdp 4: A = 411 i 8
1

0
1
2
| 0 2 3.

Tinh cac dinh thirc con &ng vdi cac phan tir & hang 4? (danh cho SV)
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1.3 Dinh thic (tt)
1.3.4 Khai trién dinh thi&rc cdp n

A1 Aqp « Qg o Qg
Az Qg «- Ay v Uy

Choma trénvuéng Acépn:A=| . .
Ay Ay e Qi Ay

Khi doé dinh thuc cua ma trén A duoc tinh boi cdc céng thirc:
= khai trién theo hang i chia mt A Al= Z}-Ll(—l)”jaijDij (4)

= khai trién theo ¢t jcla mt A Al= ?=1(—1)i+jaijDij (5)

> Ta thuong chon khai trién theo hang (hay cét) cé chira nhiéu sé 0.
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1.3.3 Khai trién dinh thirc cip n (tt)

4 5 6

OO ©

, chon hangi= 3.

1 2 3
Q Thidu 6. H3y tinh dinh th&rc cia ma tran vuéng A = ]

= Ap dung céng thirc:||A|= ?=1(—1)i+jaijDij

> |A| =(-1)3*1a5,D3,+ (-1)3*2a5,D,, + (-1)3*3a55D4;,

2 3 1 3
5 6 4 6

1‘41} 2 +0=1.(-3)—1.(-6) = 3 (so sdnh vdi thi du 3)

= (-1)3*1.1.

2 3|
5 6

1 2
_1\3+3
+(-1) 'O"4 c

+ (-1)3+2.1.

= 1.

d Thidu 7. Tinh dinh thirc: (bai tap danh cho SV)

DN O W
NN O WO
_0 = DN

O B N
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1.3 Dinh thic (tt)
1.3.5 Cac tinh chat cdia dinh thirc

Tinh chat 1: Dinh thirc ¢4 1 hang gdbm toan sé 0 thi bang 0

Tinh chat 2: D6i chd hai hang (hay 2 cét) thi dinh thirc d6i dau

Tinh chat 3: Dinh thirc cé hai hang (hay 2 c6t) giéng nhau hodc ty & nhau thi bang 0.
Tinh chat 4: Nhan 1 hang (hay 1 cdt) vdi so k thi gid tri dinh thirc tang [én k [an.

Tinh ch3t 5: C6 thé duwa thira s& chung clia 1 hang (hay 1 cdt) ra ngoai dau dinh thirc.

Tinh chat 6: Nhan 1 hang (hay 1 cdt) cha dinh thirc réi cong vao hang (hay codt) khac
thi gid tri dinh thic khdng doi.

Tinh chat 7: Dinh thirc cia ma tran tam giac bang tich cac phan tl trén dwdng chéo.
Tinh chat 8: Chuyén vi ma tran thi dinh thirc khong doi: |A| = | AC]
Tinh chat 9 : Pinh thirc cla tich hai ma tran bang tich cac dinh thic.

Tinh chat 10: Néu 1 hang (hay 1 c6t) bang tong 2 hang (hay 2 cét) thi cé thé tach
dinh thirc thanh tong 2 dinh thirc twong rng.
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1.3 Dinh thic (tt)
1.3.5 Nhi*rng chu y khi tinh dinh thirc

Q Khi dinh thure cp < 3: tinh truc tiép theo cdc céng thuee (1), (2), (3)
trong 1.3.1

Q Khi dinh thire cép > 3:

= Khai trién dinh thire theo hang hay cét ¢6 nhiéu sé 0 réi dp dung
cong thure (4) hodac (5)

= Bién déi dinh thire vé dang tam gidc, roi tinh tich cdc phdn ti trén

duwong chéo (tinh chét 7).

= Ap dung linh hoat cdc tinh chdt cua dinh thuc dé dwa dinh thic vé
dang don gidn hon: ddt thira sé chung cua hang hay cét, phdt hién
hai hang giébng nhau hay ty I1é nhau...
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1.3.6 Nhi*rng chu y khi tinh dinh thirc
MGt s6 thi du tinh dinh thirc:

1 2 3 4
, , 2 3 41
Q Thidu7: D= 341 2 => DS: 160
4 1 2 3
4 0 0 -1
, 3-10 2
-D = => PS: -45
Q Thidu8:D = 0 1 -2 -2
1-2-10
x 1 1 1 -a 1
Q Thidu9:D=|1 x 1| BS: (x+2)(x-1)? D=1-2 1 -a| bS:3a%-4a+2
1 1 x 3 -2 1
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1.4 Hang cua ma tran

1.4.1 Dinh thirc con cua ma tran

(A1 Qg e Qg5 oeee Q]
Az1 Ao - Qpj v Aoy
. Dinh nghia: Cho ma tréncépmxn:A=| .
' g ' P Ay A 4 Gy
R S ¢ MR S

Néu chon ra k hang va k cét, 1< k < min{m, n}, xda di cdc hang cdc
cot khéng chon thi cdc phdn tw con lai trén k hang, k cdt dé chon
tao nén mét ma trén vuéng cdp k; dinh thire cua ma trdn nay goi la
dinh thire con cép k cua ma trén A.

= Chu y: V& mbi ma trdn A cdp mxn, cd nhiéu dinh thirc con cdp k, tiy
theo cach chon k hang va k cot.
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1.4.1 Dinh thirc con cua ma tran

'

Q Thidu: Cho matran A = K

15]
124
= Choncachang 1, 2, 4; caccot 1, 2, 3=> djnh thirc concép 3: |2 3 5
359
= Chon cdc hang 2, 4; céc cét 1, 5 => dinh thurc con cép 2: |3 15

= Chuy rdang dinh thirc con cép cao nhét cua ma trén A trén déy la
cdp 4, va cé 5 dinh thic con cép 4 cua ma trén A.
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1.4 Hang cua ma tran »

1.4.2 Dinh nghtia Hang cua ma tran

Q Dinh nghia: cho ma trdn A cdp mxn, hang cua ma trédn A la cp cao
nhdt cua mét dinh thure con khdc 0 ¢ mdt trong ma trén A.

= Ky hiéu hang cua ma trén A la r(A)

d Thidu: tinh hang cac ma tran

s

» day la dinh th&rc con khac khdong cap cao nhat. Vay r(A) = 2.

7 " . 4 , 1 7]
_1].Ta thay A c6 dinh thirc con ‘2 _1‘ =-15#0

'11 3 -g' > C6 thé tinh duoc moi dinh thirc cap 3 d2u = 0
= B= _4 —8 12| > Moi dinh thirc cap 2 déu bang 0.
"0 0 0] » Codinhthic |[1]=1#0.Vayr(B)=1.
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1.4 Hang cua ma tran »
1.4.3 Cac phép bién doi so cap trén ma tran

= PG6icho 2 hang (hay 2 ¢dt) clla ma tran
= Nhan 1 hang (hay 1 cdt) ciia ma tran vdi 1 s6 khac 0.

= Nhan 1 hang (hay 1 cdt) ciia ma tran vai 1 s6 réi cOng vao hang (hay
cot) khac.

Q Dinh ly1: Cdc bién déi so cdp khéng lam thay d6i hang ma trén.

Q Hinh ly 2: Hang ctia ma trdn hinh thang bdng s6é hang khdc 0.
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1.4 Hang cua ma tran )

1.4.3 Tinh hang cla ma tran

Q Dung dinh nghta: tim dinh thirc con khdc 0 trong A c6 cap cao nhat,
khi dé r(A) = cp cla dinh thirc con khac 0 d6 (cip cao nhéat)

0 Dung ma tran hinh thang: bién doi so cap dé dua A vé dang ma tran
hinh thang, khi dé r(A) = s6 hang khac khéng. (Theo dinh ly 2)

> Cdc thi du tinh hang cua ma trén

Thidu 1: Cho matran A= ; B=12 1 a
3568 7 1 a3
3 591115

1/. Tinh hang ma tran A [Pwa vé MT hinh thang. DS : r(A) =3]
2/. Tinh hang ma trén B theo tham s6 a [DS:r(B) = 2 khi a = 0;-5, trai lai: 3]
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1.5 Ma tran nghich dao

1.5.1 Dinh nghia ma tran nghich dao

Q Dinh nghia: Cho ma trdn vubéng A cdp n, néu ton tai mét ma trén
vubng B cting cdp sao cho A.B = B.A = [ thi ma trén B goi la ma trdn
nghich dao cua ma trén A. (khi dé A ciing la nghic dao cua B)

= Ky hiéu ma trgn nghich dao cua ma trén A la A+
= Néu A cd ma trén nghich ddo thi A duoc goi la kha nghich.

QO Thidu: Cho matran A = H ;] va mét ma tran B = [_21_1].

= Ta cé:A.B=H %”_21_11]=[é (1) =|. Twong ty: B.A=1

=>Vay B la ma tran nghich dao cua A, va A la mt nghich dao cta B



CHUONG 1 ,
Ma tran — Dinh thiwc — Hé PT truyén tinh o

1.5 Ma tran nghich dao (tt)

1.5.2 Tim ma tran nghich dao

Q Dinh ly: Cho ma trén vudéng A cép n, néu cé |A|# 0 thi ma trégn A kha
nghijch va ta co :

g 1 *
det(A)

= A’goila ma trdn phu hop cuia ma trégn A, xdc dinh nhw sau:
-All A21 [ LR Anl-
A12 AZZ [ LR Anz

A* =

A, A4,, .. Ann|
= CdcA;la phén phu dai sé cua phdn tw a; cua ma trgn A, duoc viét
theo thu tw chuyén vi trong A”, xdc dinh bédi céng thirc:

A; = (-1)".D;
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1.5.2 Tim ma tran nghich dao (tt)

4 5 6

110

Buwoc 1: Tinh |A|=3 # 0 (thi du trudc). co|A|# 0 Vay ma tran A la kha
nghich. (|A| # 0 thi ma tran A con goi la khéng suy bién)

1 2 3
Q Thi du: Tim ma trdn nghich dao cua ma trgn A = ]

— 1 *
~ det(4)

Burorc 2: tinh ma tran nghich dao cua A theo cong thire: | A2

= Tinh cdc A; theo c6ng thurc: A; = (-1)".D;
56 4 6 4 5 A .
1 O :" Alzz-‘l O‘:@;Algz ‘1 1‘:@ Ma tranphuho‘p

2 3 13 12 6 3 -3
" AuTry o3 A2 ] o='3’A23="1 1‘=1 A= _3 6]

2 3
56

n A11:

13 12
- Ay = =-3;A32=-‘46=+6;A33=‘45=-3
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1.5.2 Tim ma tran nghich dao (tt)

1 2 3
Q Thidul (tt): Tim ma trdn nghjch dao cua ma trgn A= |4 5 6]
110
) 1
] 3+ A * A rc: '1: *
Ta da tinh duwoc ma tran A™. Ap dung cong thic: (A ot d) A
) -6 3 -3 =2 1 -1]
: TacéA'1=§ 6 -3 6| => Al-= 21‘11 2
-1 1 -3. -3 3 1
1 2 3
Q Thidu 2: Tim ma tran nghichdaocuamatranA=|4 5 6
111

= Buworc 1: tinh dwoce |A] = 0. Vay A la ma tran suy bién.

= Buworc 2: Két ludn A khéng c6 ma tran nghich dao.
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1.5.3 Tim ma tran nghich dao bang bién ddi so cap

QO C6 thé tim ma trdn nghich ddo bang cdch bién déi so cdp:

« Buwdc 1: Bé tim ma trédn nghich déo cua ma trén A cdp n, ddt ma
trén don vi | cdp n bén phdi ma trégn A => ma trén mdi cé dang:

(A]l)

= Buwdc 2: Dung cac phép bién ddi so cap (muc 1.4.3) dé bién déi dong
thoi cdc hang ciia cd A va |, sao cho cudi cing ma tran A trd thanh
ma tran don vi. Khi d6 phan chira ma tran | chinh 1a ma trén AL,

1 2 3
4 5 6] bang
1 10

Q Thidu: Tim ma tran nghich dao cia ma tran A =

bién d6i so cap.
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0 Thi du tim ma tran nghich dao bang bién ddi so cap

Q Buworc 1:

2
= Viét matrédn|vao bénphdimatran A: | 4 5
1

= Bién d0i so cap theo cac dong clia ca A va | dé dua A vé ma tran don vij I:

Q Buoc 2:
A |
| 2 3 1 0 0
0 -3 6 4 1 0
0 1 -3 5| 0 1
A |
1 0 0 S 1
0 -3 0 -6 3 -6
0 0 -1 (0.3333 -0333 1

= O bang cudi cung, ma tran A d3 la

N

o = O |-

A |
1 0 1 |-1.667 0.6667 0
0 -3 6 -4 1 0
0 0 -1 [0.3333 -0.333 1
=> I iy A‘l
1 0 0 -2 1 -1
0 1 0 2 -1 2
0 0 1 113 113 -1

ma tran don vi, bén phai la ma tran Al

a
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1.6 Hé phuwong trinh tuyén tinh

1.6.1 Cac khai niém
[ Hé phuong trinh tuyén tinh tdng quat cd dang

a Xy Hp X Bk QX Huickay %, = b,

QX HOXs Fo F 0L X, Tk @, X, = B 1)
e

EEEEEE R EE R

@, %+ Xy +ot A, X+ b =

m2" 2 mjp j M "
= Hé (1) gobm m phuwong trinh véin anx,, x,, ... x,.
= Trong hé (1):
* g;lahésé cha an thitj tai phuong trinh thir i.
(i=1,2,..,m;j=1,2,..,n)

* b, 1a hé so ty do (vé phai) cia phuong trinh thir i
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1.6.1 Cac khai niém (tt)
= T hé (1) 1ap cac ma tran:

Ay Qp--- Gy Gy 0 1
d,, d a,....d X
— 2~ 2 2n — 3 — 2
A= ;0 X= ; B=
_aml amz "'amj'"amﬂ_ _I”_ _bm_

Q Cdc ma trén cua hé: Goi A Iad ma trén hé sé, X lad ma trén én sé va B
lad ma trdn vé phai ctua hé (1)

Q Dang ma trdn cua hé: V&i nhirng ky hiéu trén, hé (1) cd thé viét:
AX =B (2)

= (2) goi la dang ma trén cta hé phuwong trinh tuyén tinh 1.
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1.6.1 Cac khai niém (tt)

Q Nghiém cua hé (1)1abd nsé thyct, t,, ..., t, sao cho khi thay cac X;
bGit;(j=1, 2, ..., n) thi tat ca cdc phuong trinh cla hé déu théa man.

= Khi hé (1) cé nghiém thi hé goi la twong thich, trai lai hé goi la khong

tuvong thich. )
X 21X 3%, by =1

= Thidy: Cho hé phuong trinh: i M R A G

> Viét cdc ma tran cla hé: 3x, +2x, ~ %, +2%, =6
[ 2 —3 %] T | &
> A=(2-1 2-1[;B=|2]; x=|™
=
F 2 —F 2 6
| _ L ol _I4_

> RG rang X; = X, = X3 =X, =1 la mdt nghiém cua hé. V@y hé la tuong thich.
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1.6.1 Cac khai niém (tt)

Q Hai hé phuong trinh tuyén tinh dwoc goi la twong dwong néu
nghiém cua hé nay la nghiém cua hé kia va nguorc lai.

= NE&u hai hé phuong trinh twong duong thi cd thé gidi hé nay thay
cho hé kia dé tim nghiém.

Q0 Cac phép bién db6i twvong dwong cho hé phuong trinh tuyén tinh
= P3&i cho hai phuong trinh cho nhau.
= Nhan hai vé mot phuong trinh véi mot sé khac 0.

= Nhan hai vé cia mot phuong trinh védi moét so réi cong vao mot
phuong trinh khac

= Hodn d6i vi tri cha hai an trong tat cd cdc phwong trinh clia hé
(it khi dung)



CHUONG 1 (next CNTTP T3-25/9)
Ma tran — Dinh thirc — Hé PT truyén tinh ®

1.6.2 Giai hé phuong trinh tuyén tinh tong quat
QO Piéu kién twong thich (a,,x, +a,x, +...+a, x, +...+a,x = b

O el In""n

= Xét hé phu’0’ng trinh (1) 4#373,1.1«1 +@pX; +.eat Gy X ot Gy X, = b, )

vvvvvvvvvvvvv

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

ml miv mnTn

a

= Trhé(1)ldpmatran 4 =(A | B)céddang: 4 =| 9 9n--ay; -Gy, | b,

A0 A soil .. O b

o |2 mi-=="TmptttTTmn m_|
= Matrdn A goila matrdn mé réng (hay ma tran bé xung) cdia hé (1)
= Dinh ly (Cronecker-Capelli): H& phuwong trinh tuyén tinh (1) 1a tuvong

thich khi va chi khi hang ma tran hé s6 bang hang ma trdn mé rong.

. Ticla: Hé (1) c6 nghiém <=>r(A)=r(4 )
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1.6.2 Giai hé phuwong trinh tuyén tinh téng quat
0 Phuong phap Gauss gidi hé phwong trinh tuyén tinh téng quat

ayy Ayy-e- Gy Gy, | Dy

7 n n ? A i ﬂ-,. C.',,,.,"ﬂ_, --,fL” bj
= Buwdcl:lapmatranmdréng: A = | ' ETTY IR

_am‘l am e a::y' aiate anm bm

» Budc 2: Bién ddi so cap dé dua A vé dang ma tran hinh thang

thy dyp -eeee e wenes ay, bl
0 By e a,, ..... a,, b,
A== 0 0 a, ... a, b
> 0 ... 0 ... 0 .
0 0 3 e 0 b,
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1.6.2 Gidi hé phuong trinh tuyén tinh tong quat (tt)
O Phuong phap Gauss gidi hé phwong trinh tuyén tinh téng quat (tt)

= Buoc 3: TW ma tran 2, kiém tra diéu kién twong thich: r(A) = r(Z) ?

Hli HIE alr """ aln bl
O ﬁfl:: “““ a.Zr a;f: b_
A== | B 0 s a, ... a, b
0O 0 ... 0 ... 0 b
0 0 § - 0 b,

= Tirhangr+ 1, néu cd it nhat mot hé so tw do # 0 thi két ludn hé VN.
= Thangr+1néucacgidtrib’,,=b’ ,=..=b"_ =0thir(A)= r(z )

=> Hé co nghiém. Ta giai ti€p theo budc 4.
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1.6.2 Gidi hé phuong trinh tuyén tinh tong quat (tt)
O Phuong phap Gauss gidi hé phwong trinh tuyén tinh téng quat (tt)

= Buwdc4:Khicéicb ,,=b_,..=0,bd dicic hang bang khéng, ma tran

mo réng mai co dang: - . , -
adyy dyy eeeee Ay eee- ay,, b,
= 0 a':: ..... .ﬂr'F a‘:j b;
4" =
(KR - . — b,
= T ma trdn mo rong mdadi, ta nhan dwoc hé phuong trinh madi tuong
duwong hé (1): - - - -
ay X X, + oty X+ e x, = b
al22x2 T...+ aIZFXF T ...t aIZH'xn = bé

a.% +..Fa k=

f ot e
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1.6.2 Gidi hé phuong trinh tuyén tinh tong quat (tt)

O Phuong phap Gauss gidi hé phwong trinh tuyén tinh téng quat (tt)
= Buwoc 4 (tt):

( (] L] L] L] (]
a,. %, +a,, X, + ... +a,x. + ... +a,x. = b

s +...+ 8 X +.. X, = b2

i (1)

ax +..+a.x =b

= T&r phwong trinh cudi cung clia hé (1’), gidai duoc an x, qua cac an ty
dox.,,, Xrs2s wwor Xp

= Thay gia trj an x, vira giai dugc vao phuong trinh tha r-1, ta giai
duwoc an x,_; qua x, va cac an ty do.

= Tiép tuc nhu vy cho dén phuong trinh th 2, th 1: ta gidi duoc cac
an x,, X,, ..., X, qua cac an ty do. Cho cac an ty do nhan cac bo gia tri
tuy y, ta dugc vo sd bd nghiém cua hé (1).

1

.
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1.6.2 Gidi hé phuong trinh tuyén tinh téng quat (tt)
Q Thi du 1: Giai hé phuong trinh tuyén tinh bang phwong phap Gauss:

X, +2x,-3x;+x, =1

12x;, +x, +x;,—-2x, =3

—3x,—3x, = 3x;+x, = 1
Q Thi du 2: Giai hé phuong trinh tuyén tinh bang phwong phap Gauss:

-

X, +2x,—-3x;+x, =1

12x, +x,+x;—2x,=3

|—3x; = 3x, +2x; +x, =2

Q Thidu 3: V&i gia tri nao cua m thi hé sau cé nghiém:
(x =2y +z +t=-1

2x+3y +3z—-3t=3
X+S5Sy+mz—-4t =35

N

\
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1.6 Hé phuong trinh tuyén tinh (next KTCKA tuan 12)

1.6.3 Hé Cramer
Q Dinh nghia : Hé phuong trinh tuyén tinh:

O X, a5 F ... Fd.% =b

a,x, +a,,x,+ ...+a,x =b,
< (3)

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

L nl n2 TR

vdi m = n va dinh thuc cua ma trdn hé sé khdc 0 duoc goi la hé Cramer

[ Binh ly Cramer: Hé Cr amer luén c6 nghiém duy nhét xdc dinh bdi:

D_] 7 .
X =— , VOij=1,2 ..,n (4)

= Trong dé: D la dinh thire cua ma trdn hé sé, D; la dinh thirc nhan
duoc tir D bang cdch thay cdt thir j bdi cot he sé tw do B.
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1.6.3 Hé Cramer (tt)
Xy + 2%, —x3 =2
Q Thidu: Giai hé phwong trinh tuyén tinh: (*) {le +x,—2x;=1
3x; —3x, + X3 =15

1 2 -1
HeEcom=n=3va |A|=[2 1 -2|=-12#0.Vay (*)la hé Cramer.
3 -3 1

; A s n , D, ,
= Nghiém cua hé tinh theo cong thirc (4): X; = FJ , VOij=1,23

= Trong do D= |A|=-12, cac D, tinh dugc nhu sau (=1, 2, 3):

2 2 -1 1 2 -1 1 2 2
D;=11 1 -2|=-24;D,=12 1 -2|=-12;, D;=(2 1 1|=-24
5 -3 1 3 5 1 3 -3 5

2
= Vay_-xlz%:z;xzz%=1;X3=%=2 L Nghiémc&ahé:X=[1]
2
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1.6.3 Hé Cramer (tt)
Q Gidi hé Cramer bang Phuwong phdp ma trdn nghich déo:

= Xdy dwng cong thuc:

> Viét lai hé Cramer (3) dwdidang matran: A.X=B()
> Nhan Al vao bén trai hai vé cla (*): A1AX=ALB
> Tu do ta cod cong thirc tim ma tran nghiém: X=A1lB

Cdc budc gidi hé Cramer béng phuong phdp ma trén nghich déo:

Buwdc 1: LAp ma trdn hé s6 A, ma trdn 4n X, ma trén vé& phai B.

Buwdrc 2: Tinh ma trén nghich dao A1 (do|A| # 0 nén ton tai A1).

vV vV VY

Buwdrc 3: Tinh tich ma trdn A1.B d& nhan dwoc nghiém: X=A1B
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1.6.3 Hé Cramer (tt)
x,+ 2x,+3x; =1
Q Thi du: Giai hé phuong trinh tuyén tinh: (*) {4x1 + 5x, + 6x5 = 2
X, +x, =3
bédng phuong phdp ma trén nghich déo (néu duorc).

1 2 3
= Bwocl:lapcacmatran: A= |4 5 6]' X—[x2

110
-2 1 -1
= Bwoc 2: Tinh dwgec ma tran Al = 21‘11 2 (d3 tinh & phan trudce)
"3 3 7L
-2 1 -1]
= Buwoc 3: Tinh A1B= 21‘11 2 [] [ ] Nghiém: X[ ]
~3 3 —1_ 8/3 8/3
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1.6.4 Hé phuong trinh tuyén tinh thuan nhat
Q Dinh nghia : Cho hé phuong trinh tuyén tinh cé sé phuong trinh
béng sé én va cdc vé phéi béang O:

E
a,x,+a,x,+ .. +a,x, =0
s £ B N SR g W | _
] (3)
har?l‘lAl + ﬂnzxz + ... + ﬂr?r?‘xr? o 0

Hé (5) dwoc goi la hé phuong trinh tuyén tinh thuan nhat.

Q Nghiém cua hé phwong trinh tuyén tinh thuén nhét:

* H& thuan nhat ludn c6 nghiém: RS rang x; = x, = ... = x, = 0 la mot
nghiém. Nghiém nay goi la nghiém bang khéng (nghiém tam thuwong)

= Né&u |A| #0 thi hé (5) chi cé nghiém tam thuwong.

= Né&u |A|=0 thi hé cé nghiém khéng tam thudng (nghiém khdc khéng)

= Khi |A| =0. Giai bang phuong phap Gauss, hé cé vo s6 nghiém.



Jidal 11 uiudall iiiat

CHUONG 1 ’
Ma tran — Pinh thirc — Hé PT truyén tinh »

1.6.4 Hé phuong trinh tuyén tinh thuan nhat (tt)
2x,+ x,—x;,= 0
Q Thidu: Gidi hé thuan nhat: (*){ x, +2x,+x,= 0

Gidi hé: 3x, +x,—2x;, =0
= Do |A| =0 nén hé cé nghiém khéng tam thudng. Giai bang PP Gauss
Bi&n d6i ma tran mé& réng:

2 1-10 B 2 1-10
= A=|1 2 1 0|biéndbisocidptheocichang:4 => |0 1 1 0
31-20 0 00O

= T ma trén cudi, ta cd hé phuong trinh tvong dwong hé (*):
{ 2X; + X, -X3 =0

X, +X3=0
= T phuong trinh cudi, giadi dwoc: Xy = X3 k
= Thay x, vao phuong trinh dau, giai dwgc: x; = X, X=[-k
k

= Cho antydogidtrituyy : x; =k € R, nghiém cla hé |a:



 Bai tap chwong 1:

L am vao vo bai tap tir bai 1 dén bai 44 trong tai
iéu: “Bai tap BDSTT nam hoc 2017-2018".

Download tai:
http://fita.vnua.edu.vn/nvdinh




