Wﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁm
: £ :
: ~ :
: ‘S :
¥ of ¥
o o = 5
: <3 S :
0¥ O = 0¥
& =Y\ 8
o (et o
0 O = o
& = &
L¥ “u L¥
& ‘S &
o > o
L¥ Tl L¥
L¥ L¥
. A
L¥ L¥

105050305030.0.03050302030:030305030703070.0:050:070307030:0.03070307030:0 03005070 0



LI

%6%7 ﬂ%”g.
05039’433,@_

$ Caxs @, QImQL-Cﬂ]Mq,.

TOAN C 2 & UNG DUNG

+ CHUONG 1: KHONG GIAN VECTO

% CHUONG 2: MA TRAN

< CHUCNG 3: PINH THUC

< CHUONG 4: HE PHUGNG TRINH TUYEN TINH

< UNG DUNG: MO HINH CAN BANG THI
TRUONG

MO HINH INPUT/ OUTPUT

Khong gian vecto

b e (4 ! A ey

1/ Vectd n — chiéu \
2/ Khong gian vectd \

3/ Khéng gian con — khdéng gian sinh bdi 1 tdp hgp
4/ Cd s khong gian hitu han chiéu
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Khéng gian vecto
< LVecto n ~ chiéu 1
% Vecto n- chiéu 13 mét bd n sd thu'e ¢é thit tyf :
dugc viet 1a | ,
A=(a,,a,,a,,...,a,) :vectddong .
hay ' 5
@) |
a, : 5
4=]. : vectd cbt. Trong dd: n goi ;_Iz‘i;_'_“sff‘)'rchiéu . g
¢ thanhphénthtl .
g, ‘4, thanh phin thi2 | N
a, thanhphin thin | “
!
Khong gian vecto :
% C4c phép todn vé vectd ' .
< Binh nghia téng 2 vectd: ' |
T8ng 2 vectd n — chidu 12 mdt vectd n — chiéu ¢6 cdc thanh '
phin bing tdng c4c thinh phin tudng tng clia 2 vectd ‘ [_
i
X =(x,%y,...,x )€ R"
Y:(yl,yz,...,yn)GRn Ll
., R n ' -
thi: X +Y =X +y,%,+Y,s0X, +y JER .
if : X =(3,59),&y=(2,0,4), | .
thi: X +Y =(5,5,13) :
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I\hong gian vecto

o Dinh nghia tich 1 s6 thurc vdi 1 vectd n — chiéu
Tich 1 s8 thyc v6i 1 vecto n- chiéu 12 moét vectd n — chiducé |
cdc thanh phan bing tich s& thurc v6i cdc thanh phin twong Ung
ciia vectd. :

X =(x,%y,.0,%,), & € R
then:oX = (ax,,0x,,...,0x,) € R”
if : X =(1,5,9,0,6),&a =4
z‘hen 4X = (4 20 36,0 24)

Khﬁng gian vectd
*2 Blnh ngh1a phep triY 2 Vectd o
Hi¢u 2 vectd n — chiu X&Y 12 mot vectd n — chiéu -
ky hiéula: X - Y. dugc xdc dinh nhu sau
X-Y=X+-DY=X+(Y)
Tacé: X-Y=X+(-Y) '
| (X-YV)+Y=X+(Y-Y)=X+0=X
a( X-Y)=aX-aY:« -
(a-b)X'=aX-bX.
If:X=(1,0,4 1) &Y-(3 0 2,9)
Then: X-Y= (202 2) |




Khong gian vecto

++ Pinh nghia 2 vectd bang nhau
Hai vectd duge goi 12 bing nhau néu chiing cling chiéu va cdc thinh phén tudng
ung biing nhau,

X = (xlaer-'axn)’&Y — (yI?yZ""yn)

X=Y S x =y;% =YX, =Y,
Pinh nghia vectd khéng
Vectd 0 n-— chidu ii vectd c6 cdc thanh phin déu biing khéng
0=(0,0,0,...0
Thidu: 6=(0,0); 0=(0,00); 0= (0,0,00,)

Khéng gian vectd

+ Tinh chat: Xét tap hop tit cd cdc vecto cling chidu trén d6
ta dinh nghia 2 phép todn cong vi nhin.Ta c6 cdc tinh chét
sau.

% Goi X,Y,Z 1a 3 vecto n'— chiéu; k,11a 2 s8 thyc.

w1/ X+Y=Y+X

o 2/ (X+Y)+Z=X+(Y+Z)

% 3/ X+0=0+X=X.  0:phin t¥ trung hoa cla phép +

% 4/ X+((-1)X =0; -X phén tt d6i cda X

“ 5/ k(HX = (kDX

o 6/ k(X+Y) = kX+kY

el (k+DX=kX+1X

“8/1X= 1 phan tu' trun g hoa cfia phép *

17z
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Khong gian vecto

< II. Khdng gian vectd _

. 1.T4p hop tdt ca vectd n — chidu vdi 2 phép todn cong va
nhan thod mén 8 tinh chat vita néu la m¢t khgng gian vectd
Ky hiu:
2/Tinh chdt trong KGV X

1/3:0/x+0=0+x=x,Vxe X

2/Vxe X, I-x/x+(—x)=(-x)+x=0
3/Vxe X :0x=0;&Yxe X :—x= (1)
4/NkeR:k0O=0
5/Vxe X; VkeR gf x=0=k

e e :
Pty inu%?g%!g &g fé;,{@&? i 3

jan vectd

T e e

3.Tich v6 hudng cia 2 vectd :
Dmh nghia:tich vd hudng clia 2 vectdn — chleu 12 mot s8 thue
ky hiéu : XY dudc xdc dinh nhu sau

X:(xl,xz,...,xn);&yz(y1:y2""’yn)
XY =xy, +x,y,+..+x,y, €R

% Tinh chét:cho X,Y,Z 14 cdc vectdn — chleu vi a 12 s6 thuc
*XY = YX; * X(Y+Z) = XY +XZ
*a(XY) = (aX)Y; *XX>0
*XX = 0 twongduong X =0

11/1/2008



Khong gian vecto

o 4 Khoéng gian Euclide
khéng gian EUCLIDE n — chiéu 14 KGV n — chiéu trong d6
x4x dinh phép nhin vd huéng clia 2 vectd nhi dinh nghia &
trén.

* Trong khéng gian Euclide, ta c6:

B0 dai higk boe:jur 1a/Chudewectd| xy| <[]

Goc clia 2 vectd : clw)g( IY é%ﬂ ngq)ny—g_cbleu Goitla géc

ctiia 2 vectd, ta ¢6
cost = = [O n]

lx |||| 5 o)

XYeR":X1Y = Xr=0

Khong gian vectg

11/1/200

5/ Hé véctﬁ cita KGV .
Trong khdng gian R*,ta xét 1 tdp hgp

S={4,4, A&A i=1,/,4 €R"
thi S 13 mét hé vectd clia ay a1 tap hdp cdc vectd clap”

Néu ldy: {Al,Az,...Ak },k <m thitacé1héconcudsS.
6/ it biét, trong R" véi hé vetd
e, =(1,0,0,...,0)
, =(0,1,0,...,0)

e, =(0,0,...,])

then: {el,ez,...,en}

hé vectd don vi cia R”




I\hong gm vecto

1L To hdp tuyen tinh-doc Iap&phu thuoc tuyén tinh

1/ T8 hgp tuyén tinh
Pinh nghia: cho KGV V. g0i S 1a mdt hé gom cic vectd clia V.,

S={4,4,,...4,}
Biéu thire: 01A +c, A, +...+c,4,,c,€R, 131 vectgcla V.
duge goi 12 t§ hdp tuyén tinh ciia hé S. 5

~ Né&u goi A=cA +c, 4, +...+c, 4, ZCA

thi A 14 t8 hgp clia S

Con nhifu cdch néi tudng duwong nhur:
* A biéu di&n tuyé&n tinh qua hé S
* A sinhra bdi hé S
*HE Ssinhra A

g $’°

% B

g

«’}Ew

Khong gian vectd

< Nhé riing: : i
1. T8ng hai t6 hop tuy€n tinh batky clia hé S laméttd hgp
tuy€n tinh clia hé S. :
2. Tich rn(")t t6 hdp tuy€én tinh bat k¥ cia hé S v6i mé_‘)t'sé' thuc
k14 1 t6 hgp tuyén tinh cia hé S. :
3.N&u A = kB (Abiéudién qua B), ta n6i A&B i 2 vectd
ty 1& nhau.

. A= ZA & 4, = ZB

thi A biu dién tuyen tinh qua hé B
5. 0=0X,+0X,+..+0X,

goi 1a t8 hop tuyén tinh tAm thudng cla he {Xl, Xz,...,X }

11/1/2008



Khdéng gian vecto

% Thi du:

1. Cho {A,B,C} = {(0,-1), (1,4), (2,3)}, khi d6
-2A +B +0C =-2(0,-1) + (1,4) + (0,0) = (1,6)
3A+3B - C=3(0.-1)+3(1,4) - (2,3) = (1,6)

2.Cho A =(1,-1,0,1); B=(2,1,-2,-1); C =(-1,2,0,0)

i 2A- B30 =1(23,323) -

3.(7.-1) c6 phdila t8 hop tuyé&n tinh cla (2,1) &
(1,-1) |

4, hiy bi€u dién (7,-3) thanh t6 hop tuy&n tinh cta

A=(1,1),&B=(1,-1)

Khoéng gian vecto

%+ D€ biéu dién (7,-3) 12 t6 hop cllaA=(1,1)& B=(1,-1)
Tim: o0,/ ad+o0,B=(7,-3)
= a,(L)+a,(1,-1)=(7,-3)
o+, =7
= =>a =2;&a,=5
o, —a, =-3

Then: (7,-3) = 2(1,1) +5(1,~1)

if :\Y(x,y)eR?,then: (x,y)=x(1,0)+ ¥(0,1)
& {e, =(1,0),¢e, = (0,1)}

11/1/20C
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Khong glan vecto

D e O o et T o oA A e e

2.Djc ldp tuyén tinh- phy thudc tuyé&n tinh

Dinh nghia:cho X 14 KGV va — { }
L tap hdp cdc phin t¥f ciia X ( hé A ¢6 rfqvectd )141’ Ayseeis 4,
if:3c, #01<k<n/
n
A=y +edy+o A dy+.0, 4, =D ¢, 4,=0

c, e RVi
Thi hé A dude goi 13 phu thude tuyén tinh.

if > cd=0=c =0,Vi

1
Thihé A duge goi 13 doc Mp tuyén tinh

Kh(’ing gian vecto

N Can kuu y rang
Khéi niém phu thudc hay dde Iap tuyen tinh cia 1 hé vectd

¢6 thé nhin qua ¥iéc bi€u dién tuygn tinh vecto 0.

Cho hé: A Z{J 1941 5005 ,j

Tacd 04 +04,+..+04 =0 bidu dién tim
thuong

C4u hdi : ngoai bi€u dién tdm thudng , cdn t6 hgp ndo khac
bien dién vecto 0 hay khéng ? :

* Néu ¢6 thi hé phu thude tuyén tinh
* N€&u khongthi hé doc lap tuyén tinh

T
i AR
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Khong gian vecto |

+¢ Thi du: '
sum R* . {1,0),(0,0},if : Ve,,c, €R,
. ¢,(1,0)+¢,(0,1)=(0,0) & (¢, +0,0+¢,)
& (0,6,)=(0,00=> ¢, =0,&c, =0

< Vay : {(1,0),(0,1)} doc 14p tuyén tinh

3 ia
+2/In R7xéthe, _ {e, =(1,0,0),e, = (0,,0),¢; =(0,0,1)}

Ve, c,,¢, € Rl cg +clejele, =0
<:>(019027C3)=(030:0) e *
P Vay: {el - 63} doc lap tuyén tinh ?

Khéng gian vectd

%+ Thi du: trong khéng gian ta c6: A=(1,2),B=(1,1)

hé gdém 2 vectd ndy ddc lap hay phu thudc tuyé&n , ‘E
tinh ? ’

Goic,d 12 2 58 thc bitky, néu : cA +dB = 0 | |
Nghiald ¢(1,2) +d(1,1) = (0,0)
suyra ¢ +d =0 val2c+d=0 ; o
Vayc=d=0 ké&tluan { A,B} d6cldp tuyéntinh .

J——

10.
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Khéng glan vecto

% Ta chap nhf;in cic két quﬁ sau day

% 1. Mot hé bat ky chita vecto 0 12 hé phu thudc

* 2. Mot hé chita hé con phu thude ,thi hé dé phu thuge
tuyén tinh ' '

3. M6t he ¢ chifa 2 vectd bing nhau thi hé d6 phu  thude
tuyén tinh

“* 4. Hé ¢6 s8 vectd 16n hon s6 chiéu thi phu thudc

5. Cho hé A, n€u moi hé con B clia A déu déc l4p tuyén
tinh, thi hé A d6c 14p tuyén tinh

¥ 6. Moi h¢ hitu han ca¢ vectg déu chita mot hé con déc
14p tuyén tinh

%+ 7. Mt hé doc 14p tuyén tinh ,thi moi hé con clia né ciing
doc lap tuy€n tinh

Khong gian vecto

= Thi du:
*+1.Cho A =(2,1,0), B =(0,0,0), C=(0,1,2) thi hé
{A,B,C} phu thudc tuyén tinh, viB = 0
2. '
ChoA=(1,0,1,0),B=(0,0,1,1),C=(1,0,1,0),D=(1,1,0,0)
<+ thi hé {A,B,C,D} phu thudc tuyén tinh vi c6: A=C
3. Cho A=(1,0,0), B=(0,1,1), C=(0,0,1), D=(1,1,1)
<+ thi hé {A,B,C,D} phu thudc tuyé&n tinh ,vi hé ¢6 4
vectd trong khi s chiéu clia né n = 3.

11
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Khong gian vecto

% Pinh nghia: -
Cho 2 hé vectd L&M. Hé L dudc goi 12 hé vecto | |
sinh ciia hé vectd M, néu moi vetd ctia hé M déu
biéu dién dudc 12 t6 hdp tuyé&n tinh clia nhitng
vectd trong L.

*Pinh nghia: Hé vectd con L ctia hé vectd M dugc goi
14 hé con sinh t81 thi€u n&u nhu:

(1) LsicthraM : |
(2) B4 di bit et vectd ndo chia L, thi L khéng |
cOn sinh ra M nita

Khong gian vecto

% Hang cia mét hé vectd
X Nhanxét:2 diéu kién trong dinh nghia hé con sinh
t61 thi€u: (1):Moi vects clda hé 1a thtt ciia hé con.
(2): B3 b6t vectd ndo cia hé sinh thi J
kh6ng con sinh nita : !
Phén tich 2 di€u kién ndy ,ta rut ra :
Thém vio hé con sinh bt cif vectd nao cda hé ban |
dau ta c6 hé phy thudc tuy€n tinh ‘ -
Khong c6 vectd n2o cla hé con sinh ¢6 th€ bi€u
dién 12 t6 hgp tuy€n tinh cla nhitng vecto con lai -
ctia hé con sinh.

R




Khnng glan vectd

< Vay: H¢ con smh toi thleu 1a hé vecto doc lap
tuyén tinh cuc dai

< Can luu ¥: Mot hé vectd ¢ thé cé nhiéu hé con
doc lap tuyen tinh cyc dai

% Céu héi: so vectd clia cdc hé con d6c 14p tuy€n tinh
cuc dai ndy c¢6 bing nhau ? Lu6n ludén bing nhau.

“*DPinh 1§:Céc hé vectd doc lap tuyén tinh cuc dai cla
cliing mdt hé vectd ¢6 s6 vectd bing nhau.

#*Pinh nghia: Hang cta mot hé vecto 13 s6 vectd
trong hé vectd déc lap tuyén tinh cuc dai cia nd.

Ky hiéu:r (rank)

Khong gian vecto

s Cac phep bi€n d8i sd cap:Cic phep bi€n ddi sau
diy ,dudc goila phép bi€n d8i so cAp

1. D3i chd 2 vectd ctia hé
2. Nhan mdt vectd clia hé cho mdt s6 k khic 0

3. Ldy mdt vectd bat k¥ ciia hé nhin cho mdt s6 k
khic 0. Cong vao mét vectd khdc cia hé.

Dinh 1y: Cdc phép bi€n d6i so cip tic ddng trén mot
hé vecto ,khong lam thay d8i hang ciia hé vecto.

11/1/2008
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Khéng gian vecto

< Khéng gian con ~ khdng gian sinh bdi 1 tip hdp
% Khéng gian con .
Pinh nghia: Cho X 12 KGV, L 14 tAp con cda X
néu L ciing 123 KGV, thi L 13 KG con cia KG X.
Pinh1y:Cho X 1aKGV, L 4 tip con cia X

():Va,be L,then:a+bel

X Do L:KGVeon < )
(2):if:aeL,Ae R, then:acl

Phat biéu tuong duong:
LlakgveonclaX < Va,be L, A, ucR:la+ubel

Khéng gian vecto

< Khong gian sinh - tap hgp sinh

“»+Pinh Iy: Cho X 1 kgv ,A 1a tdp hgp hitu han cédc
phin tif cda X
* T4p hop t4t cd t6 hgp tuyén tinh cda cdc phan td
trong A 13 mdt kgv con clda X.
* KGV con ndy dudc goi 1a KGV sinh bdi tAp hgp
A

ky hié 1a [A]
* TAp A dugc goi 12 tdp sinh cia kgv [A]

? “fg@?«';%\iﬁ#

11/1/200i
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Khoéng gian vectd

+ Dinh nghia hé sinh cia KGV ',
ChoXKGV, A={x,x,,..x}cX 5

zf:[A]zX@VxeX:x:iaixi

i=1

Khi d6 [A] sinhra X hay A 12 m6t hé sinhra X
Thi du:trong B> xethé {a,b} véia=(1,0),b= (0,1); ta c6
VxeR*,x=ka+kb= {a,b} sinhra R

Khéng gian vecto
+¢ Thi du _
¢ 2Uxéthe {a,a,},a,=012),a, =1

Vxe R*,x=(x,x)=>3c,c,/

1 1
(x,%,)=¢,(1,2)+c,(,1} & D= 5 1 =0

2
“ Viy hé vectd trén sinh ra R
#3/Choa=(1,2)e R® ,hdifa]césinhra R* ?
Vy=(,»,)eR = y=ca=c(1,2)

15



Khﬁng gian vectd

< Ta chap nhan cdc k&t qui sau:

1.M&t hé chita mét hé con phu thudc,thi hé 46 phu
thudc :

2.A 12 hé hitu han cdc vectd clia kgv, 13 hé phu
thudc tuyé&n tinh n€u va chi n€u ¢6 mét vectd nio
déclaAlats hop. tuyen tinh clia cdc vectd con lai

clia A.

3. Moi hé hitu han phan ti¥ @éu chita mot hé con
ddc lap tuyén tinh sinh ra ciing mét KGV con véi
hé d3 cho.

Khong gian vecto

% Cac hé ddc lap tuyén tinh tudng duong
Pinh nghia:Hai hé d6c 14p tuy&n tinh dugc goi 1a
tvdng duong néu chiing ciing sinh ra mét KGV con.

Nhd ring: KGV con sinh bdi n phin t&, khéng thé
¢6 qud n phén tit ddc 14p tuy€n tinh

11/1/200

ppr e e,

te



Khﬁng gian vecto

% KG hitu han chiéu - cosé KG hﬁ’u han chiéu

“* Dinh nghia: KGV L dwge goi 1a hitu han chi€u néu né duge
sinh ra bdi mdt hé hitu han cdc phan .

++ Dinh nghia cd s3: Mathé hitu han céc phin t dugc goi 12 ]
cd 53 clia KGV néu thoa 2 diéu kién

* Hé d6 dbc 14p myén tinh
* Hé d6 sinh ra KGV
Nh¢g: *Trong KGV hitu han chiéu ¢é nhiéu co s8

* Cdc cd sd 1a cdc hé doc lap tuyén tinh tuong
dwong

* Cdc cd s6 khéc nhau ciia cling mdt KGV thi ¢6 ciig s&
phan tit

Khﬁng gian vecto

o Dlnh nghia: S8 phin t trong mot ¢o sd clia KGV L duge goi
14 s8 chiéu cia KGV d6.

Ky hiéu : dimL
Dinh 1y: Cho E 11 KGV n- chiéu
* Hé n vectd PLTT bat k¥ 12 mét cd 58 cia E

* Moi hé m vectd PLTT, m<n déu ¢6 thé thém vio (n —
m) vectd d€ trd thinh cd s6 cia E

* Nhé ring:

R" :dim R”

11/1/2008
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Khéng gian vectd

% Toa db vectd trong KGV n- chiéu
< Dinh nghia: goi S = {Slasza * n} 12 mot cd sG clia
KGV Vnchiéu,khidd Yvgp VoS tiéu dién duy nhit

v=c8; +C,8, +...+C,8, =ch c, e R, Vi

~i?

1=
# Khi d6: (¢, Cy5.--,C,) goi 12 toa d6 cla v theo cd 53 S.
G
Viét la:

(Vs = (e Cppers €, s RAY 1 (V)5 =

Vb 6&/_ %/61)6.:/_% %{(4 a) (0,)} )Gfajw ?)},Q_ C

V= Q‘;R") »\E;h%, f?\'é«,\;
Sa= ‘%(”)’)(’;J)j Hes Q/ g qes Y fo wd Ep d - .. '
o= o, +rol4, 9). ' v /;_‘./ Tacd (@7)
0= g ( /54y L Cy (1.2 CJ(\M) F G (et *(??j/ /
= S 4+ O‘oL, .("' ‘2// ﬁ-{/

¢y - : " j)&(:

Kh(")ng gian vectd

&l oM € AR 407% Thi du trong R3 cho hé S={(1,2,1),(2,9,0),(3,3,4)].

‘a. Chiing minh S 12 métco sd clia R’ P{W ﬂ”&,@aao ery rmj )
b. Tim toa d6 clia v = (5,-1,9) d6i véicd s§ S

c. Tim weR® c6toa do d6ivéi S 1a : (W) =(-13,2)

TeLee':
p=c(4,2,4)4 0L8Y )
al et 0=0(1) Y1 0 (£,9,8) + ook )
HoY AT r,a'ci, bdovi raoe 4o 7
z‘?g}f ! éj] o C'I/D - C,;[J &}JJ‘L&{%,\S 9) ‘J"Q_‘j C:g 6 ‘Lf/
7 et 2 ) gl oy 0 € - c

3=
v o i
201 ¢ 8y 4 20y =0

)

o

@1 v Ll =5

ety m
20 #9305 =4 g
} e’f ¥+ i Q:g, :._‘g "."f?

[

1t



C}(h{:ﬁ WE (R ~V\J”S:»_Q_ 1,3, 2) v/ l55, e -

Waalha, )+ 2059,0 +2-(3,2, P
& Chuong _Z:Ma. trAn
1/ Pinh nghia va cic dang ma trdn
2/ Cc phép todn d6i vdi ma trin.
3/ Ma tran chuy€n vi — ma trin bit thang rit
gon ,
4/ Ma tran nghich ddo — cdch tim
= ()

LDinh nghia ma‘tran

Mot béng gdém: m hang,n ¢t cdc s6 thye duge goi la mét ma
trin ¢4p (m .n)

- . e ﬂ*l‘
Ky hi<?eu(1-si'lg5’1 =y IR

a. 73 23
_ | ¥ 22 2 |, . ,
Ay =(a;)= i=lm&j=n
aml am?. " amrr

* cip 0 (mxn) kich thudc clia ma trin hay cip clia ma trin.

*Vectd hingi: @s Aigseees a,,

*Vecto cft j: alj,azj,...,amj
s ~ 7 " f, 7 . Lo 2 A
aij phén t clia ma trdn1:chi hang ; j:chicot

(A7~ 2 oo e/,)th/“_( ,,
g /!g g 5- ;!;; ;{j y f) 4
Voo 2 ;,f v 7 oo 4
a,1 ey 0_5 X"l c.‘s’

19



115

< Pinh nghia ma trin biing nhau:
Hai ma trin A&B ciing c4p( m X n) dudc goi 12 bing nhau
néu cdc phin ti tudng dng cda chiing bing nhau.
Ky hidu: A = B
Apin = B © 4 =b,,Vi=l,m&Vj=1n :
Pinh nghia ma trdn 0’

Ma trdn 013 ma trin cd cic Dhan t déu bing 0
O D
Pinh nghia ma trdn vudng: (5?‘ 5) [& (4 5’ _]
Ma trin cdp (n x n) dugc goi 12 ma trin vuong caQ n .

¢ Cho ma trin — =

g hed gy |

7 thed i i

% Céc phdn ti¥ c6 chi s8 hang = chi 58 cdt :dudng chéo chinh
< Cédc phén ti¥ c6 tSng chi s& hang +cdt = n+1: chéo phu i N

e e
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o ko 4 8 2 e earr VR 42 5 478 2 T 1 AP A AT

** Ma trdn chéo: ma trdn tam gidc 7
a, 0 . 0 a 0 0 0 'A:
0 a, 0 0 a, 0 0
0o . . 0 a; . 0
_ 60 . . a, a
*» Ma trin don vi ,octﬂé -
%L\o & [, . . @,] matinhang . 00
o 1 6 A ' vde I 3
\ ; 57 o 4 ©O
. . ; )
0 N1 o 0

< II. C4c phép toan dsi véi ma trn
1/ Phép cong ma tran:Cho 2 ma trdn cung cipA&B
tdng cla A &B, ky hiéu :A+B 13 mot ma trin dude x4c dinh

n (aﬁ)ﬁBmxn = (by)
= (4+B),,, =(a; +b;)

MXn mxn

TINH CHAT: A+B=B+A
A+0=0+A=A

21



< Thi dul 1 0 5] 327 4 2 12

A=|0 7 3|&B=[4 1 2|=>A+B=|4 8 5

4 6] 508 7 4 14
“Thide2 1y g1 0] 2200 3210
2 4 41 1375 3.7 116

A= ,B = = A+8=

5036 4020 9 0 5 6
9 2 4 7] 1001 102 48

< Thidu A=1 9 0 3]B=[5 4 8 7]

= A4+B=[6 13 8 10]

Ma tran

H 2/ Phép nhdn ma trin vdi mt so thuc
L Cho Aun-&2 €R Ta goi tich ma tran 4 ., VG180 thuc (Y
c 1 ma trin cAp (mxn) c6 cdc phan t 13 aay.

Amxn :(ag‘j)mxn;a ER:> CCA-: (aazj)nvcn
$ 9 O/ Nnéring: 1A= A

b> s A0 (-1).A = -A:c6 céc phdn t& LA d6i cda cdc phin tit A
0 (-1).A duge ky hiéu 14: -A goi 13 ma trin d6i cia A

3/ Phép trit 2 ma trin: Cho 2 ma trdn ciing cip A &B,A trir B, ki
hiéuld:A-B=A+(-1)B '
DTNnhién CA+(A)=0

11/1720t
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Ma tran

% Thidy 1

2 57 4 10 14
A=16 0 3| &a=2=2ad4=24={12 0 6
1 4 9 2 8 18

% Thidu 2

-10 -14 -5

|
0
6
4
5
2
7

Ma trian

4/ phép nhan hai ma trian:
Cho 2 ma trin
AM‘P = (ar}' )mxp

P
= A'B = Cm.xn = (Ci')m.-xn;ci' = zaikbl\j
Bpxﬂ = (ba_}')pxn .J Y

k=1

o L y:A va B mudn nhin dugc : S8 cft clia A =4 dong ciia B
*ma trin tich Ccé: s& hang cda C= s§ hang cda A.
s8¢t cdaC = sOchtciaB
@Phﬁn' w C ij clia C = A.B c6 dugc bing c4ch 1dy cdc phin
t trén hang i°cda ma trdn A, nhan tudng Wng cdc phin tf trén
¢dt j clia ma trin B, xong cong lai.

4 v 23

<4
J =)
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Ma trian

< Thidu 1 1
A=[2 5 4]B=|3
2

o O

1
6|=>AB=C=[25 21 64]
2 o

% Thidu 2

A=

N s -

0 1 2140 2 2 8 6 1 35

I 3|,B=y3 9 6 :>A.B=’:ll 16 30(&B.A=|51 39 30 ‘
50 01 8 19 47 30 20 41 3], :

< Thi du 3 & |

1 1 4 5 6] |
A=[4 5 6]B=|2|>4B=[4 5 6]2|=3%B4=8 10 12| .
3 12 15 18}

< Chiing ta ¢6 cdc k&t ludn sau:
1. Khéng c6 tich clia hai ma trdn bat ky |
2. Tich hat ma tr&n khong c6 tinh giao hodn

3. Hai ma trin vudng ciing c4p thi lu6n nhin dugc véi nhau 5 !
va tich cda ching 13 ma trin vudng cling cdp : i

4. A vubng c4p n, I ma trdn don vi ciing cip , thi ta ludn c6 : :

IA=Al=A : ]
. 2 ;

5.Alamatrinvudng cipnthi: AA=4

2¢



% Tinh chit cd ban cda cdc phép todn
1/ Phép cong va phép nhin véi mét sd thyc
Cho ARB,C Ia cdc ma trin ciing cap, k,1 cdc 56 thyc
a. A+B =B+ A '
b (A+B)+C=A+B+0C)
c. 0+A =A+0=A; 0:phinuttrung hod
d k(A+B)= kA+kB :
e. (k +DA=KkA + 1A
f k(1A)=1(kA) = (kDA
g ‘Mawidn0: 0A=A0=0
h 1.LA =A

Ma trin

2/ phép nhin ma trian v4i ma tran
a. AB khic BA
b. (AB)C = A(BC)
c. AB+C) = AB + AC
d. (aA)B = A(aB) = a(AB)

11/1/2008
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< IIL Ma trin chuyén vi- ma tran béc thang
% 1. Ma trin chuyén vi:

a.Dinh nghia: Cho ma &3u A(mxn), iteag A ta chuyén dang
thanh c6t, c6t thanh dong, ta dwyc mdt ma trdn mdi goi 12 ma
trin chuy&n vi cda A. k¥ migu la: A4’
—_ (/" i :> 4 = ( )
Amxn i) A a Ji/nxm
Nhén xét: Nu A ¢6 m hang, ncotthi4’ c6 nhing, m cot
Thi du 4 1

-4 3 2
A=l 3 0|= 4 =
1 0 7

2.7

< Chuy€n mét ma tran thanh ma tran chuyé&n vi céa né,
dugc goi 12 phép chuyén vi

* b. Tinh chat: Cho A,B 14 cdc ma trin cling cdp
(4+B) = A4'+B',VA4,B
(A4) =2AA4',VYA,VAeR

(A) = 4,V4
(ABY = B'4'
< Bai tap: 31 2 3 -2 0
A=-2 1. -1|=>4'=|1 1 2
0 2 1 2 -1 1

11/1/20C.
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2. Phép bi&n ddi so c4Ap trén dong (hang)
Ta c6 cdc phép bi&n d8i sd cAp tdc dong trén dong
* P8i chd cdc phin it tuong Gng cda 2 dong.cho .
nhau

* Nhin cdc phan tit cila mot dong cho ciing mot s6
thuc khédc khéng

*Thay céc phdn ti¥ clia mdt dong bing chinh cdc
phén tif cda dong d6, sau khi cong cdc phdn ti
tudng Wng cia mot dong khdc da duwgc nhin cho
mot s8 khédc khong

Ma tran

“ DPinh nghia:ma trin B dugc goi 14 tuong dudng hing véi ma
trAn A, néu B ¢6 dudc tir A qua mot s ké ti€p phép bién ddi
so cdp dong. Ky hiéu: B ~ A

% Nhé ring

A= ANVA
A=B—=>B=~ A
A=B&B=C=>A=C
» A= la,j J : ¢6 m dong, m8i ddong xem nhu 1 vectd n
A mxXn
chiéu

ta xem A !3 m&t hé gdm m vectd n chiéu

KGYV sinh bdi m vecto= KGV hang clia A

Dinh ly: Hai ma trdn twong duong sinh ra cling m&t KGV
A T SRR . v%ggﬁié% . o e o A " .

S R i e

27



*»Ma trian béc thang rit gon hang
**Pinh nghia: Cho ma trin A
a. Moi phin t& khdc khéng diu tién clia mot hing
bing 1, goila phin tr din didu
b. Moi phén ti khic trén c6t chita phin ti din dau
déu bing 0
c. Cdc hang chifa todn phan tf bang 0, nim dudi
cac hang khéac 0
d. C4c phan t& d4n diu (bing 1) dugc sdp xEp theo
thit tif chi s6 cdt ting din

i ;g,{gﬁgﬂg‘mw,w e
5 o 2

Ma tran

+» Nhé: Moi ma trin A cho trudc, tic dong lién ti€p cdc phép
bi&n ddi so cidp dong .Ta ludn duta A tuong duong vdi mot
ma tra bac thang rit gon hang.

+» Thi du:Pva ma trin A sau ddy vé ma trin bic thang rit

gon hang 1223
A=2 5 7 2k (-2)+h &A(-1)+h,

1 23 1

12 3

~l0 3 3 -4 ;hz(é)

0 0 -2

(1 2 2 3

o 11 -2

3

0 01 2

11/1/200
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“*Hang ma trin

<+ 1.Dinh ly: cdc hing khdc khéng clia ma trin bic
thang riit gon hang 1ap nén mdt hé déc lap tuyén
tinh

< Xét KGV sinh bdi ma trdn bic thang rit gon hang
Pinh nghia:Hang clia ma trin A 12 s& chiu cia
khdng gian sinh bdi ma trin A, k¢ hiéu :R(A)

* Mot ma trdn A tudng dudng hang v61i mdt ma trén
béc thang rit gon hang duy nhéit. Vi vy ma trin
bac thang rit gon hang con dudc goila ma trdn
chinh tac.

+¢ Cho ma tran A(mxn), hang ctia A ¢6 cdc tinh chat {

’0

*  R(A) < min(m,n)

(7
*

*

* R(A) 14 6 vectd hiang d6c 14p tuy&n tinh cuc dai ¢6 trong A
< Hai ma trén tuong hang cé ciing R(A)

g A(nxn) twdng dudng v&i I(nxn) thi n vectd hang cta A doc lap
tuyén tinh ( I(nxn): vectd ddn vi cip n)

% R(A) = s0 hang khidc khéng clia ma trin bic thang riit gon
hang tuong dudng véi A.

<+ Nhu vdy :D€ tim s§ vectd hang doc 1ap tuyén tinh cyc dai
trong ma trdn A ,ciing 1a tim R(A), ta dva ma trin A vé ma
trn bic thag rit gon hang, xong d€m s6 dong khac khdng.

% Cdc ma trin twong dudng hing cé chung ma trin chinh tic

29



R =
td -2 2 3 01 2 -2 3 01
A= s 3 2 3 31!f:c[<——>cz,then:A= s 5 33
4 1 3 11 L4 3 11
b2 B (~2)+ he ! 1 3
Y IV T L Vot N S W b i
gralhienas L Lthen =
fC22 en 31 2 3 3 D+ 0 =5 5 —6 -3
i 3 1 1| (BEDHA oo
12 -1 3 2
0 -5 5 -6 -3
if h (=D +h, then: A=
if 1y (=1} + hy, then o 0 0 0 o

0 0 4 -2 -1
i 2 -1 3 2

-5 5 6 =3

0
if by by then: A= 0 = R(A)=3,{h, i, by Jdlut

0 4 -2 1
¢ 0 0 0 ¢©

< Nhé ring:
% Trong qu4 trinh bién déi
* N&u ¢6 2 hang( hay c6t) ty 1& c6 thé bd 1 hing
* N&u c6 1 hang cdc phan tit déu = 0, b di
Bai tdp:dua cdc ma trdn sau v& ma trin bic thang rdt gon hang:

11 4 -3
1 1 3
35 6 -4
4=|1 -2 1}B=
’ 45 -2 3
2 -1 2
3 8 24 -19

11/1/200
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% IV. Ma trén nghich dao - cdch tim
*» 1. Dinh nghia: A(nxn) dugc goi 1a khdng suy bi&n néu twong
duong bang vdi I{nxn); (ma trin don vi)
< Nhén xét: *A(nxn) khong suy bi€n thi n vectd hing clia A
doc 14p tuyén tinh va nguge lai.
* A(nxn) khong suy bién thi: R(A)=n
*Pinh nghia: A(nxn) duge goi 1a kha nghich né&u t6n tai B(nxn)
sao cho: AB = BA = I(nxn)
lic d6 B dugce goi 14 ma trdn nghich ddo clla A
Ky hiéu Ia: A-l

‘$§%?

Y

+» Nhé riing
« Chi c6 cdc ma trin vudng khdng suy bi€n mdi khd nghich

I(mxn)=> 1" =1
A(nxn),if 1347 (nxn),then: AA" = A7 A=1

« Ma trn nghich ddo né€u tén tai thi duy nhat
% V&n dé: Tim ma trin nghich ddo
C6 hai cdch tim:1/ diing phép bi&n d6i so cAp dong
2/ ding ma trin phu hdp (chudng 3)

31



Ma tran

< Tim ma trin nghich ddo:
+» Phuong phap ding phép bi&n déi
A(nxn), ta vi€t I(nxn) nim mdt bén A ,diing phép bi€n déi

dufa vé I(nxn).A(nxn)[ y I] N [I 47!

Thi du

A_12:>1210_{h(3)+h}~12 1 0
13 7 37 0 1P 270 1 -3 1

1o 7 -2  [7 -2
{hz(-2)+h,}:>z[0 }:m =[ ]

1 -3 1

+» Tim ma tran nghich ddo clia ma trin A sau

2 2312231001 -100
A=1 -1 0|=f1 -1 ¢ 0 1 Of{={2 2 3 1
2 -1 0 2-10001; (2 -10290

1

0

0

1 -100 1 031 =100 -1 1 190
[1

0

0 0 -1 1
=0 4 3 1 -2 0f=j0 1 00 -2 1 |=|0 6 0 -2 1
601 00 =2 110 4 31 6 -4] 10 1 173 2 -4/3

0 -1 1
=>A47=0 -2 1 [&A44"=I(3x3)

1 4

- 7 2

3 3

11/1/200
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Dinh thifc - determinant

“Chuong IV: PDinh thic

1. Pinh nghia va cdc tinh chat

+**II. Tinh dinh thic

+*+JII. Ma trin nghich ddo va cdch tim

Pinh thiic - determinant

» Trudc khi bit ddu, chiing ta cdn nhd
* dinh thitc duge k¥ hiéu : Det
* dinh thitc bao gid cling 14 dinh thdc clia
mot ma trén vadng
* dinh thitc bao gid cling 14 m6t con s8.
* dinh thifc con drge ky hiéu

det =

33



Pinh thifc - determinant

< 1. Dinh nghia va c4c tinh chat

%+ 1/ Pinh nghia:Dinh thifc cda ma trdn A(nxn)} dude ky hiéu 1a
detA, va dudc dinh nghia nhu sau:

xn=1 A=la,|=>detd=aq,

a, a
*n=2;A=|: " 12}:>de:tA:a”afzzw.::llz.:zz]:ar”detM”—alzdetM12

ty Oy
*n=3
a a. a
no G 9
o) a a a a
1w1{F2z Qa3 n An 21
Ad=|a, a, ay; ,detA:a”(ml) +alz(—]) +a13(_1)
dy, dy a3 n &

aJ] a}?. aBJ

Dinh thiic - determinant

% Thi du

1 3
1/ 4= =14-32=4-6=-2
2 .4

1 2 3
5 6 —4 6 _4
Z/A =|—4 5 6 =1(_1)l+1 +2(__1)I+2 +3(_1)l+3
7 g 9 -8 9 7 9 7 -8

=1(45+48) ~ 2(~36 —42) + 3(32 — 35) = 240

11/1/200,
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Dinh thitec - determinant

2/ tinh chAit:
rc:  det 4 =det A
TC2: trong 1 dinh thifc néu ta d8i chd 2 dong cho nhau thi det
déi ddu
HQ: dinh thitc ¢6 2 dong bing nhau thi =0
TC3: trong det n&u ¢ dong k duge vidt: 4y = Aby, + picy, i

ay 4 - 4G, 4, 4z - 4, ay 4y .,
Ay Gy . 4, -3 Q) Ay - a‘2rr 4o y Ay . 4y,
A Gy Qi by by, bl " lCn  Cra Cin
4y Gy 2. Ap Gpa - Ay Gp Qpn

Dinh thife - determinant

% TC4: Hé vecto dong cia A phu thudc tuyé&n tinh thi
detA = 0.

HQ: A(mxn) c6 det A # 0 <> A khong suy bign
TC5:N&u thém vao mét hang t6 hop tuyén tinh clia cdc hang
con lai thi dinh thic khéng thay d8i
TC6: Néu A va B 12 2 ma trin vudng ciing c4p thi

det(A.B) = detA.detB

* TCT: Céc det ¢6 dang tam gidc bing tich cdc phin tf nim trén
dudng chéo.
Nh&:* trong det cé 2 hing t7 18 thi det=0
* A(nxn) dua v€ A tam gi4c suy ra det

11/1/2008
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Pinh thuc
% Thi du: 1/A=a\af=a2b2—(ab)2:0 f
ab " b C/Cﬁf)@o’ /w - /CI/M{,{ﬁ)
n+l 7] - . '
N 2/B= =n+Dn-1)-n"=-1
n n—1 '
t -1
3/C=|% =tg’x+1
1 tgx
a b ¢
4/D=|b ¢ dal=3abc—(a’+b’+c%)
¢ a b

-

Dinh thife - determinant

< Bai tap

13 17 1 31
. J AR | SO | |
A=12 2 2/=21 1 1I=2 -3 + =
O i 1fpo
1 013 01
11 7 8
1 2 57
B:1 3 o 5=0,(cz+c3=c4)
1 4 3 7

11717200
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DPinh tinde - determinant

< Bai tap

I+a u ¢t 2a |l u ¢t 2a la u t 2a
C=l+b v ot 2b:1 v 2b+b v t-2b
I+¢ x ¢t 2 |l x ¢t 2¢| |lc x t 2¢
I+d y ¢t 2d| | y» t 2d| |[d y t 2d
1 u 1 a a u 1 a
=2t1 v b+2t67 v b=0+0=0
1 x 1 ¢ ¢c x 1 ¢
1 vy 1 d d y 1 d

By
%Q‘%%%%ﬁmﬁi%

DPinh thiic - determinant

« 1L. Tinh dinh thitc

+ 1. Pinh thic con ciia mot phin t¥
Cho D= laﬁlm cip n. Xétphin ¥y} ta bd hiang 1 & cot 1
(hang va cdt chita phin t¥ &) | ) trong det, ta nhin dugc det
con cdp n-1 . Pudc goi ia dinh thidc con trong D tudng ng
phin ¥ 1. Ky hiéu: M,
Téng quit: azj ,ta bd dong i, cot j trong D ta nhan dugc
goila dinhthic con trong D clia (g

Ky hisw: M .

i
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Dinh thifc - deternwﬁ'ﬁt o = " T

2. Khai trién dinh thitc theo dong (hay cdt)

* Pinh 1§ Laplace:Moi det déu cé thé khai trién thanh ‘
téng cdc det con c4p thap hon. ;

D=(-1)"a M, +(=1Y2a,M, +..+(-1)*"a M,

if 1A =(- 1\""’1V1y,rhen:l

D=a,A,+a,4,+...+a,4, ZaUA

Azj goi I3 phdn bui dai s& cita phan ti¥ ay ; -

Pinh thiic - determinant

+“ Bai tip: tinh cac det

1 31 11 1 1 -1 1 : {
A=2 7 4;B=)2 3 4[;C=)2 1 -2 : !
104 4916 1 2 3 |
1 2 0 |t 1 3 |44 2/
D=3 .1 1LE=]1 -2 1.F=h 7 -1 -

-2 -1 0 2 -1 2 3 4 1

3¢



Dinh thic - determinant

3/ Tinh dinh thitc bling phép bién ddi sd cap

phép bi&n d6i  tdc donglén det

Lnhan 1 dongcho k=0 det duge nhin k
2. @5i chd 2 dong det d6i dau |
3.cong k ldn drvﬁo ds det khong ddi J

Dinh thiic - determinant

< III. Hang clia ma trin
% 1/Ma tr4n con:Cho ma trin A(mxn). Mot ma trin dugc
Jip biing cach bé di mét s8 hang ,mét s8 cot duge goila ma
trin con clia ma trén A.

thi du: |
1 3 1 0] i
24 69 110
' if thoid, &c,,thi:|2 6 9| :matrin
Qco 8 1
31 2
37 1 2]

11/1/2008
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2/Pinh thifc con: N&u ma trin con I3 ma irfn vudng ,thi dinh
thife cda ma trin con dudgc goi !a dinh thitc con ciia ma

tran _
‘:’Thfdlf: 1 0 0 1_
0 0 1
37 7 1 3 1 3
A= ;if 1B= &C=|T7 1 3
2 8 0 1 4 1 4
0 1 4
_9.6 5 7 3_J
= det B;& det C:

Dinh thitc- determinant

3/Hang ma trin: Ma trin A c6 hang fing r ,ky hiéula R(A) =
r , néu trong A c6 chita dinh thifc con c&p r khic khéng va
moi dinh thitc con c4p 16n han r déu biing khong.
Nhé: n€uA =0 thi R(A)=0
Neu A#0  1hR(A) = cdp ciia dinh thic con 16n nhdt khdc 0
0 < R(A) <min{m, n), A(mxn)
A 12 ma trin bic thang riit gon hing thi :R(A) = 56 hing khic 0
R(A) : khong thay d8i qua phép chuy€ vi
R(A) : khdg thay d8i qua phép bién d6i sd cap

11/1/200
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Pinh thi'c - determinant
« Thi du: Tim hang cfia cdc ma trin
r 2 3 171 2 3 | 1 2 3 1
A=]2 1 3 1|={0 -3 -3 ~1|=l0 3 0 1
-11 -3 0/(0 3 0 1 0 -3 -3 -1

= R(4)=3

2 I -3 4 2| 1 -3 4 2
B=12 1 1 4 |=|0 7 =7 0(=[0 1 -1 0|=R(B)=2

-1 -2 1 -2 0 -5 5 0 0 0 0 0

Pinh thi'c - determinant
 IV. Ma trin nghich ddo
< 1/ Phan bl cia mét phin t:

Cho A(nxn) = (a,-j men s VO méi phé‘intﬁ'aij ta

Iap
_ i+ -
) ,, Ay =CD" MV, g
phin bit cuM?_: ' :
Trongdé: °  Ia dinh thifc con cé dugc biing cich b
dong

i, ¢af, j tegng.madran A
* 2/ Ma tran phu hgp_ th,A:43 ma trdn goém cdc phan bu dai
50 A

11/1/2008
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Pinh thite - determinant

3/Pinh I§: A(nxn) kha nghich néu va chi né€u detA i
Khi d6: 1

At=—"|4
det4

trong dé :

hop

Pinh thiic - determinant

4/ phitgng phdp tim ma trin nghich ddo: Cho A(nxn)
Budc 1: tinh detA

*Né&u detA = 0 thi A khong ton tai ma trin
ddo #0 .
*Néu detA thi A 6 madfran(ngiicifio

Buéc 2: Tmtl cic phé‘:n bu daiso [ A,;]; Vi, j= [Z]'
14p ma tran
budc 3: Tinh ma trin ngich daO'

at=L (1}

det

A :I‘ 12 ma trdn chuyén vi ctia ma tri phu

nghich

11/1/20C
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Y

w1 01
A=| 0 0 2idetd=—620=34"
-1 3 1
: L0 2 . a0 2 S0 0
a“:>A“=(—l)"3 I=—6;au:>Au=(—1)'2_1 1‘:—-2;&,3:>Al3=(—1)'3_1 3‘-_-0
o1 S H1 0 -
Gy = Ay = (=)™ =34, = 4, = (-1 =2 ay = Ay, = (-1)* ==3
31 -1 1 -1 3
Jo 1 aall 1 S0
a31:>A3,=(—1)5'0 2=0;a3,=>A32=(—1)_20 2{:—2;%:,433:(“1)”0 0f:o
1 -1 o
-6 -2 0 -6 3 0 2
=7A=[3 2 -3[=()=|-2 2 -2 :A":% -% é-
0 -2 © 0 -3 0 1
0 - o0
e G G Sl MR
R R =y

1 01
A= 0 0 2|=(4-[I4"]
-13 1
011001011001 0o1100l 1011 00
0 0201 0[=002010(=0321¢01I1=0301-11
-131001[/032101/|002010/(00201 0
1001 % 0 (1—10
101100 2 2
~|0 Ol—l—1~z010-1-—-l-1-:>R(A)=3,¢!§{_/1“=-l——1-l
3 33 3 33 3 33
0010 < ofloo1od o 0o L g
L 2 L 2] L 2 |
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Dinh thiic - determinant

1 2 3
-6 0 50 |5 -6
A=|5 -6 0|=>detd=1 -2 +3 =-1620=>34""
-2 17 7 7 [7 -2
7 -2 7
:+1'—6 0 g . i : ' i
= Ay =D =2, =354, =32 Ay =205 A = 14 -. ;

Ay, =16 4;, = 18; 4y, =15, 4,; =-16 _' ,

_42 5 9 |

-42 -35 32 —42 -20 18 16 4 8.
d=|-20 —14 16 |>(A)=|-35 -1 15 |mar=| 2 T B i
18 15 16 32 16 -16 A _i

Hé phueng trinh tuyén tinh

1. Tong quat
I1. Phuong phap giai hé phuong trinh tuyén tinh
< III. Hé phuong trinh tuy&n tinh thuin nhat

4
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Hé phu’ong trinh tuyen tinh

L Tong quat

< 1/ Pinh nghla Hé phlfo’ng trmh tuyen tinh 12 hé m phuong

trinh dai so bac 1, déi véin in s6. \

ay X, +apX, +...4+a,,x, =b,

2n"vn r‘; (1)

Ay Xy + Ay Xy + .t @, X, = b,

mn n nt
% Trongdé: Xi,Xopseeey X n 4n cdn tim
o al.. hé s6 ¢ phuong trinh thit i, di véi dny

<> b v€& phii ciia phueng trinh thi

H¢ phuong trinh tuyén tinh

< Khi m =n :hé cé so phu’o’ng trmh s6 Ansd
“ Khi: b 0 Vi= 1 n hé phudng trinh thuan nhat. -

<+ Thi du:
2x, 3x2 +4x; =
o 2 ~6 (1) hé 2 phuong trinh,3
2x,—3x,=5
R ) hé 2 phuong trinh, 2
gy X t2x,=0]

45



Hé phuong trinh tuyén tinh

2/Dang ma tran cda h¢ phudng trinh tuyén tinh
Trong hé (1), goi:
dy 4 - 4

Gy Ay - O

n A ra gt
A= ma tridn hé so
_ami am2 e mn_|
. X
b
1 X
A oy as X = 2| _
b, |:ma tran vé& phai; = = [xl Xy - an
B = ma trin &n cdn tim
X,

Hé phuong trinh tuyén tinh

+% V&i phép nhén cic ma tréin, ta cé thé vidt

A G e G K b
a, a a,, | x b
21 2 o B 2 2
OX=; . ! = <> AX =B
_aml amZ . amn _ _xn _ _bm |

< AX=B dudc goi la dang ma trin clia hé phudng trinh (1)
% N&uB =0 thi AX = 0 hé phuong trinh tuyé&n tinh thuin
nhat

11/1/20C
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Hé phu’ong trinh tuyen tmh

% Giai hé (1) tifc 1a tim nghlem cuia (1)

“* Vay nghlem cua hé (1) la mét bd n s6 thirc khi ta thay vao
(1) thoa tdt ca cdc phueng trinh cia (1).

a=(a,,0,,..,0,)

X;p =0 X, =0,,...,X, =Q,
%+ Hé pttt c6 nghiém goi 1a hé pttt tudng thich
< Hé pttt khong c6 nghiém goi la hé pttt khéng tudng thich.
“* AX =0, luén cé nghiém X =0 goi 1a nghiém tdm thudng
7 Hé pttt cé chung 4 in: x Xss dudgc goi la hé

crsq

tu’o’ng duong nén chung 6 ¢ llng ng’fuem hodc ching cung
v0 nghiém

Hé phuong trinh tuyen tinh

3/ Nhu’ng van dé can tap trung gidi quy&t
a. Piéu kién @€ AX =B c6 nghiém
b. Pidukién d€ AX =0, cé nghiém khic khong.
¢. Cdc phuong phap giai AX =B, A(nxn)
- phuong phap Crame
- phuong phap ding phép bién ddi s cap
- phvong phip ditng ma tran nghich dao
d. phuong phdp GAUSS, gidi hé AX = B, A(mxn)

11/1/2008

47



H¢ phuong trinh tuyén tinh

% Luuy:
% 1. hé pttt cé thé cé 1 nghiém duy nhit, hoiic cé nhiéu han 1
nghié¢m. Trong trudng hgp hé khong cé nghiém ta goi hé

do v6 nghiém.
& 2/ véi AX = B (1), goi:

N
Il

o ma trin bd sung

Hé phuong trinh tuyén tinh

4/ diéu ki¢n ton tai nghiém: Cho AX =B (1)

Pinh Iy CRONECKER-CAPELI N
AX = B c¢é nghiém <> R(A) = R(A)

Thi du:

l/xl +2x, +3x, =

1 ~
(D)= R(A)=1#£R(A)=2=(1):¥N
X +2x,+3x,=2

x +2x, +3x; =1
2/x,+2x, =2 (1) = R(4) = R(4) =3 = (1) : Inghiem

X, =3

11/1/206
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Hé phudng trinh tuyén tinh

ot o ey P P N e

+%+ Thi du: x4c dinh tham s6 a ,d€ hpttt san cé nghiém

ax, 4%, +x;, =1 a |l 1 a1l 11
n+a,+x,=1}()=>4=|1 a 14=|1 a 1 1
X +x, +ax, =1 1 1 a 1 1 al

(D3nghiem <> R(A) = R(A) © |4 =&’ -3a+2 = (a~1)*(a+2)

#1 ~
if: {a = RA)=3=R(D) = (D3nghiem
a#F— .

if t:a=1= R(A) = R(4) =1= (1)Inghiem
ifia=-2=> R(A)=2=R(A)=3=(1):vn

Hé phuong trinh tuyén tinh

¢ Cac hpttt san ¢ nghiém hay khéng ?

2x, +3x, =5 2 3 2 3 5
1/3x, +x,=4 )=>4=|3 1[4=|3 1 4
X, +x, =2 1 1 1 1 2

= R(4) = R(A) =2 = (1)Inghiem
X =Xy + X, —2x, =1

2/x=x,+2x,-x, =2 1)
Sx,—5x, +8x;,—7x, =3

49



Hé phu’ong trinh tuyen tinh

1L Phu'o‘ng phap giai hé pttt
< 1. Hé phuong trinh Crame
Pinh nghia: AX = B, A(nxn) I hé Crame néu
detA khac khong.
Nhén xét: Ta c6 nhitng két qua sau
- A ma trin khong suy bién
- A(nxn) tudng dueng I(nxn)
- Hé n vectd dong cda A doc lap tuyé&n tinh
-R(A) =
- A kha nghich (¢6 ma tran nghich ddo)

SR

Hé phudng trinh tuyén tinh
% Giai hé phuong trinh Crame
+» 1/ Phu'ong phap Crame:
Pinh If: hé Crame cé duy nhit nghlem cho bdi:

D, :|Aj|

J

D,
x.:-bi-,ijl,n;DzdetAzM;

A J e dugc biing cdch thay cdt j trong A biing c6t B

11/1/200




Hé phuong trinh tuyén tinh

% Phudng phdp Crame: Cho AX = B (1)
s Budc 1: tinh detA =D
* Néu detA = 0 thi (1) vé nghiém, stop viéc gidi.
*NéudetA £ 0, thi(1)cé duy phit 1 nghiém
Buéc 2:Lap A’ =>det 4’ = 'Af r
Budc 3: Tinh

LD =det A

J

D, o
x, =, Dy = det 4/ =4’

Khi d6 nghiém cida (1) la: Xy

Hé phuong trinh tuyén tinh

*TD x, +x,-x,=2 1 1 -1 X, 2
26,43, +x,=—1:(D=>4=|2 3 1 [ X=\x,[;B=[~1
5x,+8x,+2x, =3 5 8 2 X, 3

11 -1
=2 D=|d=2 3 1|=-2=()Inghiem
58 2
2 1 -1 1 2 -1 I 1 2
D=-1 3 1|=1&D,=2 -1 1|=-14D,=2 3 =8
38 2 5 3 2 58 3

11/1/2008
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Hé phuong trinh tuyén tinh

< TD

X —2x,+5x; =4 (1 -2 5 X 4

2y +dx,—x,=13 ;(H=> 4= 2 4 -1 X=|x ;8=|13 _

—x,+2x,+7x; =8 -1 2 7 Xy 3
4 -2 5 1 4 5 1 -2 4

D=|4|=96,D,=13 4 -1=288;D,=|2 13 -1=192,D,=|2 4 13=96
8 2 7 -1 8 7 -1 2 8

:>x1=&=3;x2=&=2;x3=—=l
D D

=x=3 2 1} :

Hé phuong trinh tuyé&n tinh

2/ Gidi hé Crame bing phuong phdp ma trin nghich ddo
AX =B;if :detA=|d|=0=34"
= A (AX)=A"'B=(4"4)X =4"'B
= X=A"B

11/1/20C
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Hé phuong trinh tuyén tinh

X FXy =2y =2 11 -1 X 2
2435, +x === A4=(2 3 | [ X=|x [B=]|~]
5x,+8x, +2x, =3 58 2 x, 3
- -
1 5 -2 1 5 =2y2 =9
D=detd=|d=-2= 4" = SN N I 0 TS LA )
2 2 2 2 2 2
3 I 3 13 -4
2 2 _Ej 202 2

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

X 3
—x+x,-2x=0()=>4=|-1 | -2[X=|x,B=
23, ~x, +4x; =1 2 -1 4 X3 1

27
3 3

=detd=|4=320=34"=| 0 2 1
1 5

-~ 2 1
303

w8

11/1/2008
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Hé phuong trinh tuyén tinh

% Gidi hé Crame biing phitong phap bi€n d8i so cAp:

“* Phueng phap: AX =B

% Viét A bé sung, ding phép bi€n d8i so cdp dua A bd sung
vé& A bd sung béc thang rit gon hang tit day suy ra nghiém
ctia hé.’

— AX=B= A= 4

< dua A vé bac thang riit gon hang
%+ T ddy suy ra nghiém cta hé phuong trinh

Hé phuong trinh tuyé&n tinh

X +x,—x =2 11 -1
20, 4+3x, 45, =-1{)=4=|2 3 1
5x +8%,+2x, =3 58 2

L1 -12]1t1 -1 2711 -1 2]11-12
A=]2 3 1 -1]=/0 1 3 =5{={0 1 3 —5i~0 1 3 -5
582 3//037 -7//00 -2 8|00 1 —4
X +% =X =2
(D=0, +x,43x, =5, =x, =~4x, =7, =9
o, + O, +x, =4

11/1/20G



11/1/2008

Hé phuong trinh tuyén tinh

2 Phuong phap GAUSS gidihé AX = B (1)
<+ Ta chdp nhin cdc k&t qud sau diy

1/ Trong (1) né&u ddi chd 2 phuong trinh cho nhau ta duge
m{t hé tuong du’o’ng voi (1)

2/ Trong (1) néu thay mot phuong trmh bang chmh
phuong trinh d6 sau khi cong tuong \ing mot phudng
trinh khdc di dugc nhin cho mét s6 k khdc khong thi thu
dude mot hé tu’o‘ng duong vdi (1).
3/ Trong (1) néu thay 1 phu’dng trinh bang chinh phuong
trinh d6 sau khi nhin 2 v&€ che mét s8 k khiac khéng. Thi
thu dudc hé tlfo’ng duong véi (1).
4/ T 3 k&t qua trén ta cé: Trong (1) neu them vao hay
. b6t di mgt phuong trinh la t6 hgp tuyén tinh ciia nhitng
- phu’dng trinh con lal cida (1) ta nhdn dudc hé tuong dudng
© voi(1).

=y

o

Hé phlfdng trinh tuyen tinh

% St ton tai nghlem clia AX B
% 1/ Néu: R(A) — R’(A) thi (1) ¢6 nghiém
+2NEw  R(A)<R(A) ~ thi(1) khong cé nghidm
<+ 3Néw:r =m =n thi AX =B hé Crame.
* Chiing ta thudng gip cidc trudng hop san :
Trudnghgp 1:7¥ = R(A)=R(A)=m=n  bhé Crame
da bi&t cAch giai. :
Trudng hdp 2: r=R(A) -«R(A) =n<m
s6 phuong trinh nhiéu hon so 4n s6. Gidi nhu sau
Tim ma trin con cip n clia A: An > with IAn I # 0
Gid sii: 14 n hang ddu cla A ( khéng mit téng quét)
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a a -
A = 2 . 9n P iviiR(A) =R(A)y=n<m
A G (£ v )
a, ., .. a4
K ™ TR £ S ) nt n2 an ‘
< Nén: n phudng trinh dau 14p nen hé déc 14p tuyén tinh cyc
dai

+ Khi d6: cdc pt: ( n+1);..,m 12 t6 hgp tuy&n tinh ctia n pt
dau. Ta bd cdc phudng trinh niy di.

% Chigg gawcfin iafi,{l? edyn phuong trinh, n 4n 6 ,véi ma tran
hé s6" T JPaiy la hé crame d3 bi&t cich

gidi.

2 X m g_lé 5 L. -
Unga:CUA v
SRR

Hé phuong trinh tuyén tinh
< Thi du: Cho hé gém 3 phuong trinh, 2 £n 56

2x, 4+ x, =7 2 1 2 1 7
—x +2x, =4 )= A=|-1 2 d=|-1 2 4 |=R(4)=R(A)=2
3x,+4x,=18 3 4 3 4 18

2x,+x, =7
D= (pt12+ pt2 = pt3= () =
: —x +2x,=4

}:>xl:2,&x2%3

11/1/20(
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Hé phu’dng trinh tuyen tlnh

K Phu’o’ng phap GAUSS glal he AX B @
%+ Ta chdp nhin cdc két qua sau day

1/ Trong (1) n&u d6i chd 2 phudng trinh cho nhau ta dudc
mjt hé tuong dlfo’ng vdi (1)
2/ Trong (1) né€u thay mot phudng trinh bang chmh
phudng trinh dé sau khi cong tuong ing mét phuong
trinh khdc 43 dugc nhin cho mét s6 k khdc khéng thi thu
dude mét hé tu‘o’ng dwong vdi (1).
3/ Trong (1) néu thay 1 phu’o‘ng trinh bang chinh phuong
trinh d6 sau khi nhén 2 v& cho mét s6 k khdc khéng.Thi
thu dugc hé tu’o‘ng duong véi (1).
4/ Tit 3 k€t qua trén ta cé: Trong (1) néu thém vao hay
bdt di mét phuong trinh la t6 hgp tuyén tinh cha nhifng
pgl;fo’ng trinh cén lai cta (1) ta nhan dudc hé tudng duong

“véi(1)

H¢ phudng trinh tuy€n tinh

+» Sy ton tai nghiém ctia AX= B
© UNéw  R(A)=R(A4) thi (1) cé nghiém
% 2/Néu:  R(A)<R(4) ~ thi(1)khéng c6 nghiém
% 3/Néu:r =m =n thi AX =3B hé Crame.
* Chiing ta thudng gip cdc trugng hop sau :
Trudng hgp 1:7 = R(A) = R(A) =m=n hé Crame =
di biét cdch giai. ?
Trudng hgp 2: 1= R(A) -R(A) = p<m
s phuong trinh nhiéu hon s6 4n s6. Gidi nhu sau
Tim ma tran con cipncia A: A, with ‘An l # 0
Gid sii: 1 n hang ddn cta A (khdong mit tdng quat)
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4y ap a,
@ a a a, oy a,,

2 L} as 2 ‘

l = ! . _ Qy Ay . Oy, i - -\
O O S VitR(A)=R(A)=n<m
anl an2 .o arm

anl anz . aun

am] amz . amn J

+» Nén: n phudng trinh ddu lap nen hé dc 1ap tuyén tinh cuc
dai

* Khi dé: cdc pt: ( n+1);..,m la té‘ii hgp tuyé&n tinh cta n pt
dau. Ta bé cdc phudng trinh hay di.

< Ching gacgn Jaii,h? £@n phuong trinh, n &n s6 ,vdi ma tran
hé s8* o Piy la hé crame 3 biét cdch
giai.

Hé phuong trinh tuyé&n tinh
% Thi da: Che hé gém 3 phuong trinh, 2 &n s&

2x,+x,=7 2 1 2 1 7 -
—x+2x, =4 {)=> Ad=|-1 2hAd={-1 2 4 |{=R(4)=R(A)=2
3x,+4x, =18 3 4 3 4 18

2x,+x, =7
D= (pr1)2+pt2=p3=> ()= = x, =2,&x,=3

-x +2x,=4

11/1/20¢(
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Hé phuong trinh tuyén tinh

% Trudng hgp 3: r = R(A) =R(;f) =m<n (s pt<sbin
$0) ,
% T A(mxn), ta tim dugeAinh thife con cip m khéc 0 goi
A(mxm) c¢6 detA(mxm) 0 13 ma trin thu dugc tX A
sau khi bd di (n-m) cét cudi.
+ Phuong phép giai:
* LAy A(rf:xlmllflmﬂﬁn, X, ) .,
* Git m 4n: bén vé trai, lam an
chinh.
* Chuyén (n-m) 4n con lai qua v& phai, lam 4n ty do.
- ‘ * Gidi hé Crame tuong duong vdi (1).
* Nghiém gdém cdc 4n chinh phu thude vao cdc 4n ty

ppry ErE——

Hé phudng trinh tuyén tinh

¢ Thi du:

3x, +5x, + x5 =4 351
D= 4= = Jdet.con+=0
X X, +x; =2 1 11

35
:>A2=1 =-2#0=chon:x,:

3 +5x, =4-x;

(2):Crame < (1)

e

X +x,=2-x

- | x, =3-2t

e =

11/1/2008

57



Hé phuong trinh tuyean tinh
< Trudng hgp 4: R(A) :R(Z) =1 < min(m,n)
< Trong A ta tim dugc ma trin con cip r cé:
% Gid st A(rxr) min & cfc trén bé trii A. r phuong trinh
ddu, r cot ddu tao nén A(ryrlder)| = 0

“ Phuong phdp gidi:

* Bé (m-r) phuong trinh cudi

* Giit r 4n Xi3Xy5eey X, bénvé&trdilam dn
chinh ,

* Chuyén (n-r) 4n con lai qua v& phai, 1am &n ty do

* Ta cé hé r phudng trinh, r 4n s . Pay la hé Crame

~ tudng duong véi (1)
* Nghiém cda chiing phu thudc (n-r) tham sé.
b s s >

Hé phuong trinh tuyén tinh

% Thi du: Giai hé 3 phudng trioh, 4 4n s6 sau

2%, 4%, +3x, =%, =1 2 1 3 -1 2 1 3 -11
X=X, +%+3x,=8 )=>4=|1 -1 1 3L 4=[1 -1 1 3 8
Sx +x,+7x,+x,=6 5 1 7 1 51 7 1 6

~ 2% +x, =—1—x, +
= R =R(D=2= I TH i x‘}(z)@(l)
X —x,=8-x-3x,
2x +x,=-1-3t+
Goi:x, =fx,=u=> ' 2 u
X =x,=8-¢=3u

-

X =-§(7~4t—2u)

=X, =%(~l7-t+7u)

11/1/20(j
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Hé phuong trinh tuyén tinh

< Phuong phdp GAUSS gidihé AX = B, A(mxn)
< Diing phép bi€n ddi s¢ cdp tic déng trén nhitng dong ( ?
hiing } cia ma trén bd sung. Pua ma trdn bd sung vé ma

" tran bac thang rit gon hang. Ta nhin hé tudng duong hé
ban d4u, ma viéc gidi kh4 don gidn

o A —> A bic thang riit gon hang
+% Tit d6 , chiing ta cé thé tim nghiém cda ching

%+ Thi du:

3x,+x,-2x,+5x, =1

31 =2 51 I -1 3 10
X=X 436 4x,=0 (D=>4=|1 -1 3 1 0f=3 1 -2 51
2x,+3x,—8x, +3x, =3 2 3 -8 3 3|12 3 -8 3

i-1t 3 10] |1 -1 3 1
=0 4 -11 2 1|=(0 4 —-11 2

0 5 —14 13| {0 o -+ 33
) : 4 2 5
- X, - x,+3x, = ~x,
' 11 11
h Ox, + x, — =—x, = —— —x 2y = (1
X 2 7 3 4 5 a1 (2) = (1)
- Ox, +0x, + x, =-'-‘-5-—~'6x4
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Hé phwong trinh tuyén tinh

+ Thi du:

% —2%,+3x, —4x, =2 1 -2 3 -4 271 -2 3 -4 2
-5 1 -3/ 10°9 -14 13 -9
-3 50 (0~-3 8 -1 9
-10 8|0 6 -6 2 2

3x 43, = 5x, 4x, =3
—2x +x, +2x, —3x, =5
3% +0x, +3x, —-10x, =8 30
1 -23 —4 2]|f(1-23 4
0 -3 8 —~il 9|0 -3 8 -11
0 0 10 =20 1830 0 10 -20 18
0 0 10 -2020(Jj0 0 ©¢ O 2

~ 3
N=>d=
-2

N W

= p(4): Ox, +-0x, 40 +-0x, =2 (VN

Hé phuong trinh tuyén tinh

o Td:

¥, + %, +0x, +2x, =5 11 0 2 5 11 0 2 5
2x +4x; ~x, +5x, =—1 2 4 -1 5 -1 02 -1 1 -11
X +3%, 400, +35x,=-3 MD:A=[1 3 0 5 -3[={0 2 0 3 -8
3%, +Tx, ~3x, +9x, =—14 37 -39 -14| [0 4 -3 3 =29
2x, +8x, ~dx, +2x, =22 2 8 -4 2 -22] |0 6 -4 -2 -32

11t ¢ 2 5 11 0 2 5 11 2 5

02 -1 1 -11] |02 -1'1 -11) |0 2 -1 1 -11
=00 1 2 3 |=00 1 2 3 |=(060 1 2 3

¢ 0 ~1 1 700 0 3 —4| 300 0 3 -4

0 0 -1 -5 1 000 3 -4[[00 0 0 O

X 4%, +0x; +2x, =5

Ox, +2x) —x, +x, =11 ]:ﬂcl 4 x2=1—7,x1:—2,x4-—4

Ox, +0x, +x, +2x, =3 3 37

0x, + 0x, + 0x, + 3x, =—4

e " - s g S i "J, i s <%?§

11/1/20¢
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Hé phuong trinh tuyén tinh

x BB, ~2x +x, +3x, =5 M 2 -2 1 3 5|12 -21 3 5
24-n+ 2=k +26=4 |~ 2 -1 2 -1 2 4| |0 -5 6 -3 -4 -6
3 4x+x+2-x=6 [ [3 1 1 2 -1 6|0 -5 7 -1 -10 -9
4x1+3i:2—x3+3x4+2x =11 4 3 -1 3 211 [0 -5 7 -1 -10 -9

= =0 -5 6 -3 -4 -6
0 -5 7 -1 -10 -9
c o 1t 2 -6 -3
0 0 0 0

1 2 -2
1 2 21 3 5
0 -5 6 -3 -4

X +2x-2x,=5-x,-3x,
Ox, —3x, +6x, = —6+3x, +4x; (2): Cramec:>(l)
Ox, +0x, +2x, =—3-2x, +6xs

ifix,=tx, =u=X=[x= 5 5 ,Ja=—?—3t+ w;x, =32t +6u;x, =t;x; =uf

Hé phuong trinh tuyén tinh

* III. Hé¢ phwong trinh thudn nhat: AX = ¢
% Nhé: AX =0, luén cé nghiém X =0, nghiém tdm
thudng
Néu:m = n,videtA =( thi AX = 0:hé Crame
¢6 nghiém duy nhit X =
Ta ¢é cdc két qua:
* AX = 0, c6 nghiém # () & R(A) <n
*AX =0, m=n, c6 nghitm Z ) <>  detA=0
* AX = 0, N&u: m <n thi ¢6 nghiém_£ ()

11/1/2008
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Hé phuong trinh tuyé&n tinh

< Nhé:
< T4t cd cdc nghiém cia hé, [dp nén KGV goila KGV
nghiém , c¢é s6 chidula: n - R(A).
< Mot hé cd s¢ cdia KGVN duge goi [a hé nghiém cd ban cha |
hé AX = 0. Moi nghiém ciia hé AX =0, déula t6 hgp
tuy&n tinh ctia hé nghiém co ban. ’
% V6i AX =B (1), thi AX =0 (2) tédng dng. Moi nghiém ciia
(1) déu biéu dién bing: X = X + X,
Trongdé: X, 1anghiémciahé AX=0
X 13 mét nghiém clia AX =B

Hé phuong trinh tuyén tinh

A

+ Thi du: Gidi hé phueng trinh va tim hé nghiém c¢ ban.
X +2x, +4x,—-3x,=0 1 2 4 -3

3x, +5x, +6x; -4x, =0 . 35 6 -4
4x,+5x,-2x,+3x,=0 [ |4 5 -2 3
3x, +8x, +24x, ~19x, =0 3 8 24 -19
1 2 4 =371 2 4 -3][t 24 -3
o -1 -6 s} |0o-1-6 5| ]016 -5
0 -3 -18 15//0 0 0 0| |00 0 O
0 2 12 -10) [0 0 0 0] 000 O©

2

1

0

0

o +2x, +4x, —3x, =0} R =—4x, +3x, }
Ox, +x,+6x,-5x,=0 Ox, +x, =—6x, +5x,

= {x, =8x, —7x,;%, =—6x, +5x,

11/1/20¢
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Hé phuong trinh tuyén tinh

< Nghiém clia hé AX=01a: % =8x;—7x,

x, = ~6x, + 5%,
« Hé c6 vd s6 nghiém phu thuge 2 thamsé
+Cho¥X; =C, X, = d 1a nhitng sé tuy ¥, thi nghiém téng

quat ciia h¢ 12 8c—7d,~6¢ +5d, C:d}

< Ta l4p hé nghiém cd ban nhu sau:

X, X, Xy X,
8¢ -7d -—-6¢c+5d c d
8 6 1 0
-7 5 0 1

% Gidi hé;

X +2%, X, —x, =3 X +2x,+x,-x,=0
2x, +5%,43x,+x, =11 () AX =B AX =0 2x, +5x, + 3%, +x, =0(2)
3x, +7x, +4x,+0x, =14 © 3x, +7x, +4x,=0
O =X =[LLL1T _
121 -1f 1 21 -1 {1 21 -1
R)=>4=12 5 3 1 |={0 1 1 3|={0 1 1 3
374 0/fo113]]o00 0
¥ =a+7b a+7b+1
x,+x2=-x3+x4}:> x2=—a—3b=:>NTQ(l):X: —a-3b+l1
X, = —=%; —3x, x=a a+l

x4:b b+1

11/1/2008

63



Ung dung vao QTKD

%+ Ung dung vao quan tri kinh doanh
++1. M6 hinh cén biing thi trudng
%+ II. M6 hinh cin d6i lién nghanh (input/output)

11/1/20C

Ung dung hé AX=B

<+ 1. M6 hinh cén biing thi trudng
» 1/ thi trifong 1 sdn phadm: Mét sin phdm Ivu théng trén thi
trudng , cung & ciu thi trudng phu thudc vao gid, cé thong
tin nhu sa
Qs =-ay+ap;Q,=b,—bp

=0, =0,9-a,tap=by~bp

* Gi4 cin bing: ' a, + b,
pO = e
a, +b,
. . ab, —a,b
“+ Lugng cung — cau cdn bang: QS =Qd — 170 7071
| ’ i a, +b,

[O—
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Ung dung hé AX=B
< Thi du:M4t sdn phim Iuu théng trén thi trudng cé cdc
thong tin nhu sa =5 —
glinn i Qd =5 p

. Qs =-l+p
< P la gid bdn. Gia dinh cdc y&u t6 khdc khong ddi, thi
trudng cin bing khi:

0.=0,<5-p==1+p=>2p=6
p=3 |

Ung dung hé AX=B

<+ 2/ Thi triténg 2 sdn phdm: 2 sdn pham trén thi trudng, cé
cdc théng tin nhu sau

% Sin ph&m 1 Os, =—2+3p,,&0p, =10-2p + p,

% Sdnphim2: O =-1+ 2Pz=&QD2 =15+p —p,

+ Cén biing thi trudng khi

O =0p  [-2+3p=10-2p+p, [Sp-p,=12
Lo =

Qszz,QD2 -1+2p,=15+p, - p, _pl+3p2:16
26 64 46 85
2\P =795 = =ik =05 =0 =5
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Ung dung hé AX =B

« Trén thi trudng cé 3 sdn phdm, ¢6 cdc hdng tin
SPL:Qy =-2p,+p, +py +8&0, =4p —p,—py;—5
SP2:Q, =p,—2p,+ py +10:&0 ==P +4p, - py;~2
SP3:Q, =p,+p,—2p, +14&0, =-p—p,+4p; -1

+ Tim d€m cin biing thi trudng?

% Thi tru¥ng cin biing khi:

—2p Pyt Py H8=4p = py— P33
P=2p,+p;+10=—p +4p,—p, -2

Ung dung hé AX=B

+% Ta du'a diéu kién can biing thi trudng vé dang

6p,—2p, —2p, =13 6 -2 -2 P 13

—2p +6p,~2p, =12 &S AP=B;A={-2 6 -2[P=|p,:B=|I12
~2p,~2p,+6p, =15 -2 -2 6 P2 15

p=6,6 Qs =2, =82
=132, =650, =0, =105
ps=69 |0, =0, =14]
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Ung dunghé¢ AX=8B

< Téng qu4t cho thi trw¥ng ¢é nhiéu san phim

< Gia sif ¢6 n sin phdm dang lvu théng trén thi trudng
% San phdm thif i cé luong cung, cdu & gid Q ;0 4, i
< Gid dinh ring cdc y&u t6 khic khong dsi

< Ham cung, cAu sin phAm thif i la:

Qs, =t ayp +a,p, +..+a,p,;Vi=ln

O, =by+byp +b,p, ...+, p,;Vi=Ln

< Thi trudng cin biing khi:

O, =0,,Vi=1n

Ung dung hé AX=B

+ Ta dufa diéu kién cén bang thl trudng vé AX =B

B+ i+ GialOy oDy =big b Py B,
oo+ Qi+ Py + o O, P, = Doy + By P+ By + By,

FA POl +o A A0, =h o B p o0+ B0,

P HC0, TGP, =0, Gy G2 - O b —Gyo

<:::“"'zut’l"“5'29_1372"‘-—-'*'Cznpn:‘Czn e AP=B A= Gy G - G . p— b . B= o
Cnlpl +, 2p2 ++Cn.p =_Cm:) Cnl cn2 e cnn pn —CHO

withe, =a, —b,,Vi=1mVk=0,n
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Ung dung h¢ AX=B

* Bij tap: thi trudng c¢6 3 sén phdm, cung, cdu, gid dugc cho
nhu sau '
Qsl =10p, - p, “f30§Qd, =143-9p,+ p, + p,
0, =12p, - p,—13;0, =80+ p,—~10p,
Qs3 =—p,+9p; 20;Qa‘3 =79+2p, —8p,
» a. Tim diém c4 bing thi trudng
= B. trong 1 don vi thdi gian:
- xudt:37 don vi sdn phdm 1, va 15 don vi sdn pham 3.

-nhép vé: 3 don vi sdn phdm 2
Tim di€m cin bing mdi trén thi trudng

Ung dung hé AX=B
% Thi tru¥ng cin bing khi
19p,-2p, - p, =173
al0,=0,0.-0,=01-p+22p,-p, =93 ;p,>0,Vi=13
-p,—2p,+17p; =99 5
= p,=10;p, =5 p; =7
b/Q, ~37=10p,— p,—30-37=10p, — p, - 67
a, =Q_‘1-+3=12p2—p3~13+3=12p2—p3—-10
0, =0, -15=—p, +9p, -20-15=~p +9p; =35
19p, -2p,—p; =210
={-p+22p,-p, =90 =p =12;p,=5p,=8

-p—2p,+17p, =114
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Ung dung hé¢ AX=8B

<+ I1. M6 hinh cin dﬁ'i lién nganh ( I/O input/ output)
%+ Gi2 dinh chung: nén kinh t& quéc gia ¢6 n nganh

N,,N,,.N

< Nganh san xuat thoa 2 diéu

n

1.84n xust 1 loai sdn pham thudn nhat hay mot s6 sphh
theo 1 ty 1& nhit dinh, goi 12 m6t mit hang

2. Cac nhap lugng sit dung theo mét ty 18 cé dinh

Téng cAu nganh: gdm 2 y&u t&
* Cau trung gian: SX s dung sphh,dv cho SX
* CAu tiéu diing & xuat khiu
* Qui wdc: Gia tri SPHH,DV dudec tinh bing don vi tién té.

Ung dunghé AX=8B

< Tong ciu mdt nganh: Goi
% X, ToéngcAuSPHH,DV nganhI
< Xz :Gid tri SPHH,DV nganh I, ma nganh k st
dung lam ddu vao cho SX = cidu trung gian
< b : Gia tri SPHH,DV nganh I ditng cho tiéu
dung va xuit khdu = cdu cudi cling
X, =X, +X, +...+xik +b,;Vi=1,n
< Ta viét lai: X ﬂ

1

cae n i

X, X, x

n

goi:a, =f—""—,Vi:1,n,Vk=1,n
Xk
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Ung dung hé AX=B

X\ = Q¥+ apX, ok, x, T by
Xy = Ay Xy + Ay, b ay X, +b,

X, =a,% +a,%,+..+a,x, +b,

n m'n

(=ay)x —apx, —..—a,x, =b
& —ayx, +(1—ay)x, —may %, = b, p >[I - 4]X = B

QX T QX .t (1 - ann)xn = bn

Ung dung hé AX=B

+[1-Al1X=B ' ,
% I: ma trin don vi cling cip

% A: ma trdn hé s6 k¥ thuit = ma trin chi phi trye ti€p

< X: ma trin tong cdn clia nén kinh t&

» -~ ~ n'e [ ~ o " - -~ " ~

¢ B:ma trén cau cudi ciing gom ciu ti€u diing va xuit khau

X.
Ik e 2 X 4 “ id
L =d ik ty phan chi phi nganh k tra cho viéc
X . mua san phadm hang hod dich vu ciia

nganh I, ding lam y&u t§ ddu vio cla
nganh k. Tinh binh quin cho 1 don vi gid tri s3n phdm
hang hod dich vu nganh k sdn xudt dugc.
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Ung dunghé AX=B
++ Thi du:
o a, = 0,2 :c6 nghia Ia : d€ sdn xudt ra 1 $ gid tri sphh-dv
(tinh binh quin) nganh k phai mua 0,2 $ sphh-dv
cla nganh i '
Theo gid dinh thi ;1 khong &6i
0< a ik < 1
a i :+Hé s6 chi phi nhap Iugng hay hé s& k¥ thuét
Trong ma tran A:
dong I : hé sé gii tri sphh-dv nganh I ban cho méi nganh
va cho chinh nganh I d€ 1am y&u t6 dau vao .
= Cot k: hé 56 gia tri sphh-dv ma nganh k mua ciia méi
nganh dé diing trong viéc¢ san xuit, ngay ¢d mua cda chinh
nganh k

s
O s

Ung dung hé¢ AX=B

% Téng tit cd cdc phdn td trén c6t k 1a mifc chi phi nganh k
phai tra cho viéc mua cdc y&u t§ sx tinh trén $1 gia tri
sphh-dvnnghénh k lam dugc.

Zaik =a, +a, +..+a, <LLVk=1n
i=]
% T8ng t4t cd cdc phdn tif cda dong I chinh 13 téng ciu cla

nganh I
: % [ I- A]X = B (1) cho chiing ta x4c dinh mifc téng ciuddi véi
. sphh-dv ciia tit cd cdc nganh trong nén kinh t& tit dé 14p
N k& hoach diéu hanh sao cho:
L tranh lam phét va nén kinh t& hoat djng tét
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Ung dunghé AX=8B

¢ [I- Al : ma tran LEONTIEF nha tosn hoc va kinh
t& hoc, gido su dat gidi Nobel
<+ Giai hé phuong trinh niy:

1 - 4lx = BQ)
p’l=>X=[I-A]"'B
p°2 = pbdscd

p°3:= Crame

a2 gLy

Ung dunghé AX=B

< Thi du:Gia dinh nén kinh t& ¢é 3 nganh sin xuit, ma trin
hé s k§ thust 1a:

0_,2 03 0.2
4=04 01 02
01 03 02

+ 1/ Giai thich ¥ nghia con s6 0,4 trong ma trd A
« 2/ Cho biét t} phan gid tri gia ting cda cdc nganh déng gép
cho nén kinh t&.

< 3/ Bi€t mdc ciu cudi cling ( tiéu diing & xuit khau)
& N, =10,N, =5,N, =6 don vi t§ USD. Hiy xdc dinh miic tong
cdu cda mdi nganh
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Ung dung hé AX =B

S, c6 nghia I4:d€ sdn xuat $1 sphh-dv clia
. minh nganh 1 tra cho nganh 2:
$0,4 dé mua yéu to dau vao

+2/T¥ phan gia trj gia tiing cia méi nganh1a:
“+Nganh 1: 0,2 + 0,4 +0,1 = 0,7
1 - 0,7 = 0,3 tueng duong 30%
Nganh 2: 0,3 + 0,1 + 0,3 = 0,7 '
1-0,7 =o,3 tuong duong 30%
- Nganh 3: 0,2 +0,2 + 0,2 = 0,6
1 - 0,6 =0,4 tudng duong 40%

Ungdunghé AX=B

< 3/ Ta cé:
1 0 0 (0,2 03 0,2 08 -03 -0,2

I-A4=|0 1 0{-|0,4 01 02|=/-0,4 0,9 -02
0 0 1| (01 03 02| |-01 -03 08

0,66 0,3 0,24

:[I~A]“=L 0,34 0,62 0,24

0,384

: 0,21 0,27 0,60
0,66 03 0,24]10] [24,84
0,34 0,62 0,241 5 |=|20,68

= X =[[-A]"'B=

’ 0,21 0,27 0,60} 6 18,36
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