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Ngay 12/01/2007, BO truéng BO Lao ddng — TBXH da ra Quyét dinh nang cap Trudng
Day nghé s6 8/BQP thanh Trudng Cao dang nghé s& 8/BQP. TU d6 dén nay, Nha trudng da
dao tao dugc nhiu khéa hoc trinh dd Cao dang nghé, dip Ung dugc mOt phdn nhu cdu hoc
nghé cla cdc d6i tugng chinh sich, x4 hQi va con em nhin dan trong khu vuc dia ban, gép
phan vio su nghi€p CNH, HPH dat nudc.

Trén cO s@ cdc tai liéu trong va ngoai nudc, Nha truOng da td chlic bién soan nhi€u
gido trinh phuc vu cho sinh vién hoc tap.

CuOn tai liéu nay danh cho céc ddi tugng hoc nghé Cao dang K€ toin Doanh nghiép
va Qudn tri Doanh nghiép. N6 ciing c6 th€ 1am tai liéu tham khdo cho cic dbi tuong hoc nghé
khéc.

Gigo trinh gdm c6 4 chuong:

Chuong 1: Pai s6 tuyén tinh

Chuong 2: Phuong phdp don hinh va bai todn d6i ngdu
Chuong 3: Bai todn van tai

Chuong 4: Ly thuyét xdc sudt

Céc chuong 1,2,3 do tdc gid CN Bui Ngoc Giang bién soan, chuOng 4 do tdc gid Ths
binh H{tu Sy bién soan.

Vi thOi gian va trinh dd cla céc tic gid con han ché, nén chac chan khong thé tranh
khoi sai sét. Tac gid mong muOn ban doc cdm thong va déng gép ¥ ki€n d€ ching tdi ti€p tuc
chinh sUra, hoan thién.

Moi y ki€n déng gép xin gli v€: BO mon Todn Kinh t&, Khoa Tai chinh K& todn —
Trudng Cao dang nghé s6 8/BQP, dudng Bui Vin Hoa, Phudng Long Binh T4n, Tp Bién Hoa,
DPOng Nai.

Tran trong cAm On!
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CHUONG I : PAI SO TUYEN TiNH

1.1. KHONG GIAN VEC TO VA CAC PHEP TINH
1.1.1.CAC KHAI NIEM CO BAN VE VEC TO :

1.1.1.1.Pinh nghia véc to: MOt b0 n sO thuc a,,a,,.....a, dugc sap xEp theo mOt th(r
tU nhat dinh dugc goi 1a véc 10 n chiu , ky hiu 1a A = (a,,a,,....a,) . MOi sO thuc a, dugc
20i 1a thanh phan th( i cUa véc t0 A.

- Véc t0 dugc bi€u dién dudi dang cbt ,g0i 1a véc to cOt.

- Véc to dugc bi€u dién dudi dang dong (hang) ,g0i 1a véc to cOt dong (hang).

1.1.1.2. Pinh nghia véc to dom vi: Véc to chi c¢6 duy nhat mOt thanh phan th( i bang
1, céc phan tU con lai bang 0 dugc goi 1a véc 10 don vi n chiéu thir' i ,

ky hiéula: E,=(0,0.,...,0 _l ,0,...,0)
thu i

1.1.1.3. Pinh nghia véc to khong : MOt véc t0 c6 tat cd n thanh phan bang 0, dugc
g0i 1a véc 10 khong n chiéu , ky hiéula: O = (9-;%;20)
1.1.1.4.Pinh nghia véc to' ddi: Véctonchi€u -A=( a,, ay,..., a,)
dudgc goi la véc t0 dGi cla véc to n chiu A = (a,,4a,,.....a, )
1.1.2. CAC PHEP TINH VEC TO :
1.1.2.1 . Phép cOng véc to:
Cho hai véc tO A = (a,,a,,....,a, ) vaB = (b,,b,,.....h,) .
Khi d6 tOng hai véc t0 A va B 1a mOt véc to dugc xdc dinh va dugc ky hiéu 1a :
A+B=(a, b,a, b,,.a, b).
1.1.2.2 . Phép nhén véc to véi mOt s thuc :
Cho véc t0 A va sO thuc , khi d6 tich clla sO thuc  va véc to A 1a mOt véc 1o dugc
xdc dinh vaky hi€ula: A ( .4, .a,,..., .a,)
1.1.2.3. Tich v6 huéng cUa hai véc to :

Cho hai véc t0 cuing chi€u A va B, khi d6 tich vo hudng cUa hai véc to 1a mot s6 thuc
duge xdc dinh va ky hiéu Ia -
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<AB>= a,b =(ab a,b, .. ab,).
il
Chi y: Phép cOng hai véc t0 va phép nhin véc to vGi mOt sO thuc, déu cho ta mOt véc
t0 mGi. Con tich vo hudng gilra hai véc to 1ai 1a mot sO thuc.
1.1.2.4 . Céc tinh chat co ban:

V6i X,Y, Z 1a céc véc t0 cung chiéuva , lacécsO thuc tacé :
Tinhchat . X+Y=Y+X Tinhchat2. (X+Y)+Z=X+(Y+2Z)
Tinh chdt3. X +0 =X Tinh chdt4. X+(-X)=0
Tinh chats5. 1. X=X Tinhchat6. ( . )X= .( .X)

Tinh chat 7. ( X=X X Tinhchat8 (X+Y)= X+ .Y
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1.1.2.5. Pinh nghia khéng gian véc to n chi€u: Tap hdp tat ca cic véc to n chiéu trong d6
¢6 xdc dinh phép cOng véc t0 va phép nhin véc to véi mot sO thuc, dugc goi 1a khong gian
véc to n chi@u, ky hiéu la g”
1.1.3. SU POC LAP TUYEN TiNH VA PHU THUOC TUYEN TiNH :
Pinh nghia 1.1.3.1. T6 hop tuyén tinh cla cic véc tG A, A,,....., A,

lamOt véctO A= .A, A, , ... A,
Pinh nghia 1.1.3.2. Hé véc t0 A, A,.....,A, dudc goi la dbc 1ap tuyén tinh n€u tOn
tain s6 thUuc |, 5., , sao cho dang thlc: A, A, , .. A, =0 khi va chi khi
.5 e, O0.(cic |, ,ses , dOng thOibang 0)
Pinh nghia 1.1.3.3. Hé véc t0 A, A,,....,A, dugc goi la phu thudc tuyén tinh néu :
VACAL A, ,=0 mi ,, ,,..., , khong dOng thGi bang 0 (c6 it nhat mOt
; khac khong )
Nhu vay d€ xét su dOc 1ap tuyén tinh hay phu thuOc tuy€n tinh clla mdt hé véc t0, ta
phdi di tim cdc s thuc |, ,s..s ,.1am thOa man dang thic A, A,. , ... A =0

Diéu nay dOng nghia vGi viéc gidi hé phuong trinh.
al lal + alza2 Tt alnan = 0
a,a, +a,a,+..+ta,a =0

- Néu , , .. , 0.langhiém duy nhat cla hé phuong trinh, thi ta két
ludn hé véc to da cho dOc 1ap tuyén tinh.

- Ngudgc lai thi hé véc t0 di cho 1a phu thulc tuy€n tinh

Van dé nay ta s€ dé cap lai G phan sau.
1.1.4. CAC TINH CHAT :

Tinh chat 1. M6t hé véc ta c6 chlfa véc to O 1a hé véc to phu thubc tuy€n tinh.

Tinh chat 2. MOt hé véc ta ¢6 hai véc td bang nhau hodc ty 1€ véi nhau 13 hé véc to
phu thuOc tuyén tinh.

Tinh chat 3. MOt hé véc to phu thudc tuyén tinh thi moi hé véc to chra né déu la
phu thuOc tuyén tinh.

Tinh chat 4. MOt hé véc td ddc 1ap tuyén tinh thi moi hé véc tad con cla né déu la
dOc 1ap tuyén tinh.
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1.2. MA TRAN
1.2.1. CAC KHAI NIEM CO BAN.
1.2.1.1. Dang téng quat :
M6t bO gdm m x n sO thuc dugc sap thanh m dong n cOt nhu sau :

a, 4y a,
A ay a4y a,,
aml amZ amn

dugc goi 1a ma tran cdp m x n , mOi sO trong bang ,goi 12 mOt phén t& clia ma tran ,
phén t& a; ndm trén dong th( i va ¢t th j.(i=1,m,j =1,n)
+ Véc to dong thti : A =(a,,qa,,.....a,)

1j

N p 2j
+VéctocOtthlrj: A, = £

mj
+ Ma trén ma moi phan tr déu bang 0 ,g0i 13 ma tré@n khong
1.2.1.2. Ma tran vuong :
Ma trdn cap n x n ( sO dong bang s cOt ),g0i 1a ma trén vuoéng cdp n
+ Cdc phan t& a,,,a,,,...,d,, dugc goi la cdc phan t& ndm trén dudng chéo chinh
(cdc phan t( c6 chi sO dong bang chi sO cOt).
+ Cdc phan t& a,,,d,_, 5,...,d;, dUgc goi la cdc phan t& nam trén duGng chéo phy
(c4c phan tU c6 chi s6 dong cOng chi s& cOt bang n +1).
1.2.1.3. Ma tran tam giac :
Ma tran vudng cé cdc phan t& ndm v€& mot phia cla dudng chéo chinh déu bang 0 ,

a, Gy, ... 4, a, 0 .. 0
0 a a a, a 0
22 et 2 = 21 22
A= " hodc A=
0O 0 .. a, a, a, a,,

g0i 12 ma tr@n tam gidc trén (dudi).
1.2.1.4. Ma tran duong chéo :
Ma trdn vudng c6 cac phan t& nam ngoai dudng chéo chinh déu bang 0 ,

a, 0 .. 0
0 a, .. O ) .
A= g0i la ma tran duOng chéo
0 0 .. a

nn
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1.2.1.5. Ma tran don vi :
Ma tran dudng chéo c6 cdc phan tU trén dudng chéo chinh déu bang 1,

I 0 .. O

0 1 .. 0 ) ,
E= g0i la ma tran don vl.

0 0 .. 1

1.2.1.6. Ma tré@n chuyén vi :
Néu ta d6i tat ca cac dong clama tr4n A= @;  thanh cdc cOt tudng Ung va cdc cOt dGi
thanh cic dong thi ta dugc mOt ma trén m&i ,g0i 14 ma trén chuyén vi cla ma trén A ky hiéu
la: A° =

ijnxm
Vidu:
2 1 3
A 510
Chomatran A=
1 I 1
3 2 2 4
1 2 4 3
) o 2 5 1 2
ma tran chuyén vi A°=
1 I 1 2
3 0 1 4

1.2.1.7. Cac phép bi€n doi so cap :
* POi chO hai dong (hodc hai cOt) bat kY cho nhau va gilt nguyén nh{tng dong con 1ai.
* Nhan 1 s0 vGi 1 dong (hodc 1 cOt) r6i cOng vao 1 dong (hodc 1 cOt) khiac.
* Nhan 1 sO khic khong véi mOt dong (hodc mOt cOt) bat ky, va gilt nguyén nhiing dong
con lai.

1.2.2. CAC PHEP TINH VE MA TRAN
1.2.2.1. Phép cOng hai ma tran :

Cho hai ma trdn cing cdp A= a; . vaB= b, .

TOng cUa hai ma trdn A va B 1a mOt ma trén cing cdp ma mOi phan t& clia né 1a tOng
cUa hai phan t(f ttong Ung cla hai ma trdn A va B |

ky hiéunhula: A+B = g,

i mxn
ay by, a, b, .. a, b,
a, b a, b, .. a, b
21 21 22 22 2n 2n
A +B= al.j sz o =
aml bm.l am2 bml amn bm.n
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1.2.2.2. Phép nhan ma trén v6i mot s6 thuc:

Tich cQa ma trén A va sO thuc ,1a mOt ma trdn ciing cdp ma mOi phan t( cla né déu dugc
nhan v&i sO thuc , dugc ky hi€u la :

N P N
.a .a .a
A -a,“ — 21 22 2n
U mxn
a,, 4, .. a4,

1.2.2.3. Phép nhan hai ma trdn :

Tich cla hai ma rdn A = @; , vaB = b; _ (s6 cOt cla ma trdn dlng trudc bang sO

dong cUa ma tran dUng sau ) theo th( tu' A tru@c B sau ,1a mOt ma tran dugc xéc dinh va ky
hiu Ia :

AxB=C=C; vbi:
p

Ci anby apby . ab, = ab; G=1Lm;:j=1n)
k1

1 1
1 35 6
Vidu:ChoA= 2 1 vaB=

259 2

1 3

ta nhan thdy rang s6 cOt clia ma trén A bdng s6 dong cla ma trén B do vay ta c6 thé thuc
hién dugc tich A x B ( A dUng trudc, B dUng sau ) .
Céc phan t& clla ma tran tich C = A x B dugc xé4c dinh nhu sau :

¢, =L1+(-1).(-2)=2; ¢y =21+1.(-2)=0; ¢y =C1D.1+3.(-2)=-7;
¢, =13+4+(-1).5=-2; c,,=23+15=11; ¢;, =(-1)3+3.5=12;

3 =15+(-1)9=-4; Cpy =25+19=19; ¢y =(-1).5+39=22;
¢y, =1.(-6)+(-1)2=-8; ¢y =2.(-6)+1.2=-10; Cy = (-1).(-6) + 3.2 =12

Vay ta c6 ma tran :
2 2 4 8
C=AxB= 0 11 19 10
7 12 22 12
Nhan xét :
- SO cOt cUa ma tran B khong bang sO dong cla ma trén A do vay ta khong thé thuc hién
dugctichBx A .
- Diéu kién d€ c6 tich A x B 12 s6 cOt clla ma trdn A phdi diing bang s6 dong cla ma
tran B.
- Ma trén tich c6 s6 dong bang s6 dong cUa ma tran dlng trudc, sO cOt bang s6 cOt cla
ma tran dUng sau.
- Phép nhén hai ma tran khong c6 tinh giao hodn,
¢6 A x B nhung chua chdc ¢6 B x A.
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1.3. BINH THU'C
1.3.1. CACH TINH DINH THU'C CAP 2 VA CAP 3
1.3.1.1. Pinh thttc cap hai :
Cho ma tran vudng cdp hai A = @;; , . khi d6 dinh thUc c8p hai cUa ma tran A 12 mQt s6
thuc dugc xac dinh va ky hiéu la :

a a
|A|= ! N = d;ay  4y4,
a,, 2
1
Vidu: |4 = 3 5| =15-3(D=5+6=l1

1.3.1.2. Pinh thitc cap ba :

Cho ma trén vudng cdp ba A = @;; , . khi d6 dinh thUc cap ba cUa ma tran A 12 mOt s6
thuc dugc xac dinh va ky hiéu la :

a4 A4g

|A| = |y Ay Ayy| = Ay Apyy T A 0005, F Ay A3 03~ Ay10yy 045 ~ A3y0y30 ), ~ Ayl Gy

C6 thé nhd céch tinh theo lugc do sau :

+ o+ o+ - - - + + o+
ok %k H KK Iy Gy Gy 4y dy
N iy < Ay Oy Qy dy 0
Pt ™ < 4 ¥ o A 21 22 23 21 22
>‘f:;" * * * * * Hoac lugc do
S Ay Oy Oy Oy a4
o S v w 31 U Gy Gy Oy
Vidu:
2 0 3
|A|= I 5 1|=(2.5(-4+0.14+(-1).3.3-3.54-0.(-1).(-4)-1.3.(-2)=-23
4 3 4

1.3.2.CAC TINH CHAT CUA PINH THU'C.
Tinh chat 1: Pinh thlc cla ma trdn vudng bang dinh thlc cla ma trén chuyén vi cla

no.
Vidu
3 2 2 3 2 1
2 0 1 =12 0 2= 12
1 2 3 2 1 3

Tinh chat 2 : Néu d6i chO hai dong (hodc hai cOt) bat ky va gilf nguyén nhiing dong
con 1ai thi dinh thirc d6i dau .
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3 2 2 3 2 2
Vidu:| 2 0 1| =-|1 2 3l=12
1 2 3 2 0 1

‘ Tinh chat 3: Nhan 1 s6 ( 0) vao mOt dong (hodc cbt) bat ky ,thi dinh th(c méi
bang dinh thUc cti nhan vGisd  do6.
Vidu:
3 2 2 |1 2/3 2/3
2 0 1]=| 2 o 1:%.12:4
1 2 3 1 2 3

NhU vay ta thdy theo tinh chat nay ,mOt dong (hodc cOt) nao d6 c6 thlra s6 chung ta c6 thé
dua ra ngoai dau dinh thic .

W | =

Vidu:
3 2 2 3 2 3 -1 2
2 0 =22 O I{=-2]1—2 O 1
1 2 3 1 -1 3 1 1 3

Tinh chat 4: Nhan 1 s6 v&i 1 dong (hodc 1 cbt) rdi cOng vao 1 dong (hodc 1 cOt)
khic, thi dinh thic s& khong thay dGi
Vi du : nhan dong 3 vdi -3 r0i cOng vao dong 1 ta dugc :

3 2 2110 8 11
2 0 Il= 2 O 1 |=12
1 2 3 1 2 3

Tinh chat 5: N&u dinh thlic ¢6 mOt dong (hodc 1 cOt) toan phan t& khong, thi dinh
thlc bang 0

Vidu:
1 5 3 0 5 3
1 2 §=0 o 2 6=0
0O 0 O 0 3 1

Tinh chat 6: Néu dinh th(c c6 2 dong (hodc 2 cOt) bang nhau hodc ty 1€ vGi nhau, thi

dinh th(c bang 0.
Vidu:
1 5 3

1 2 6| =1.2.6 + (-5).(-6).2 +1.(-10).3 - 2.2.3 — 1.(-5).6 — 1.(-10).(-6) = 0
2 10 6

Dinh thUc trén c6 dong 3 gap ddi dong 1.

Nhan xét :

- Céc tinh chat 2 ; 3 ; 4 ciing chinh 12 ba phép bi€n d6i sO cdp trén ma trdn ma ta di
biét & phan truGc.Can chi ¥ su khac nhau khi 4p dung v&i ma trén va vGi dinh thifc.
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1.3.3.CAC PHUONG PHAP TINH PINH THUC.
1.3.3.1. Phuong phép khai tri€n
1.3. 3.1.1. Pinh thic con va phan bu dai s6 :
Cho dinh thUc |A|cdp n xét phan t0r a; ,;néu ta bO bt di dong i va cft j thi ta dugc
dinh thUec con ‘A-- cép n-1.

ij
Bi€uthlc: A, = 1' f_‘A..

Y ij

dugc goi la phdn b dai s6 claphan t a; (i=1,m ;j=L,n )

1.3.3.1.2. Céng thic khai tri€n : Cho dinh thirc |A],

Né&u khai tri€én theo dong i thi ta c6 : Al = a;A;  a,A, anA, . a,A,
il

Néu khai tri€n theo cft j thita cé : Al = a;A; ajA; ayA,; ... a,A,

il
) 2 2

Vidu:TinhdinhthGe |4/ =| 2 0 1
1 2 3

Ta tri€n khai theo dong 2 ta c6 :

2 3
1._12+3A
3 [FIEDT,

1.3.3.2. Phuong phap bién d6i dua dinh thiic vé dang tam gidc :

Pinh 1y : Dinh thlc cla ma trén tam gidc bang tich cla cic phan t& nam trén chéo
chinh .
TU dinh 1y trén , d€ tinh mo6t dinh thc ta c6 th€ bién d6i ma trdn vé dang tam gidc nham
gidm b6t khoi lugng tinh toén .

A = -2.-1>.

2
2‘ =2.(23-4)—(-6-2)= 12

1 3
) ; 1 0
Vi du : Tinh dinh thic : |A| = o
3 3 2 1
Gidi : Nhan -2 véi dong 1, cOng vao dong 2, Nhan 3 v4i dong 1 cOng vao dong 4, gilr
nguyén cac dong con lai taco :

1 2 1 3 1 2 1 3
|A|:2 3 1 O:O 1 1 6
0 1 1 1 0 1 1 1

3 3 2 1 |0 9 1 8
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Nhan -1 vGi dong 2 cOng vao dong 3,nhan 9 vGi dong 2 cOng vao dong 4 gilf nguyén céc dong
1 2 1 3
0 1 1 6
conlaitacé: A=
0O O 0 7
0O O 8 46
d6i chO dong 3 va dong 4 (dinh thitc d6i ddu ) ta c6 :
1 2 1 3
|A| =- o 1 6 =-{1.(-1).8.7} =
0O 0 8 46

0O 0 O 7
1.4. MA TRAN NGHICH PAO
1.4.1. CAC PINH NGHIA
1.4.1.1. Ma tran nghich ddo :
Trong chuong trinh to4n phé thong, véi mét sO thuc bat ky a (khac khong) khi nhan

p . 2 1 N .
vOi nghich dao cua né6 — ludn bang 1 (d0n vi).
a

Ma tran nghich ddo dugc xay dung trén c0 s& do.

Dinh nghia : Cho ma trédn A vudng cap n ,n€u tOn tai mOt ma trdn X cdp n sao cho :
AX = XA =E (E la ma trédn don vi c¢dp n ) , thi ma trdn X dugc g0i 1a ma trén nghich ddo cla
ma tran A ,ky hiula 4 !

1.4.1.2. Ma trdn phu hop :

Dinh nghia : Cho ma trdn A vudng cdp n , ma tran A cap n dUgc goi 1a ma tran phu
hQp ma tran A , dugc xdc dinh nhu sau :

Ay Ay A
A= Ao An e Ay Trong d6 A; 13 phan bu dai s6 cla phan t& a; ,d0ng thoi
A, A, ... A,
12 phan t& nam trén cOt th(t i dong th(t j clla ma trdn A
1 1 1
Vidu:ChomatranA= 2 1 | tim ma tranphuhQp A
1 1 1

Tinh A; - phan bu dai sO cUa cdc phan & a;

A — (_1)1+1 1 1 - O . — ( 1)1+2 2 1 - - ( 1)1+3 1 — _3
11 1 1 ’ 12 1 1 13 1
2+l1 1 2+21 1 2+31
Ay =(1) =-2; Ay =(D =2; Ay =(-1) =0
1 1 1 1
3+11 1 342 1 1 343
Ay =(-D |1 =2; Ay =(-D ) 1 =1; Ap=(D™

phan bu dai sO cUa cdc phan t a; dugc ghi vao cOt i dong j trong ma tran A
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1.4.2. PHUONG PHAP TIM MA TRAN NGHICH PAO

1.4.2.1. Tim ma trdn nghich ddo dua vao ma tran phu hop :

Pinh Iy : Ma trdn vudng cap n ¢6 ma tran nghich ddo khi va chi khi dinh thUc cap n
cUa n6 khic khong .

|

Cong thUc tinh ma tran nghich ddo: A ' = m A .VGi|Al 0

Dua vio dinh 1y trén,d€ tim ma trén nghich ddo, ta phdi tim ma trdn phu hop va dinh
thUc cla né roi thay vao cong thUc trén.

Vidu: Ti€ptheo vidu trénta ¢6: [A| = 1.0+ 1.3+ (-1).(-3)=6 0

0 22 0o 13 1/3
Al:é 32 1 = 1/2 13 16
3.0 3 2 0 12

1.4.2.2. Tim ma trén nghich ddo bang phuong phap GAUSS( khit toan phan) :
Cho ma tran A v&i |A| 0, va ma tran don vi E.
Lap ma tran ghép (A/E ), nhAn ma tran 4 ! vao bén trdi ma trin ghep ta dugc
A'.(A/E)=(A" A/A" E)= (E/A").

Nhu vay tU ma tran ghép (A/E) ta bi€én d6i ma trén bén trdi (ma trdn A ) trd thanh ma trén
E ,thi ma trén bén phai (ma trén E) bi€n d0i theo s€ 1a A !

Vidu:
1 1 1
ChomatrdnA= 2 1 1 timmatrén A ':
1 1 1
1 1 1 0 0 1 1 11T 0 O 1 1 1 1 0 0
21 101 0=20 3 12 1 0 =0 1 1/32/3 1/3 0 =
1 1 110 0 1 00 2101 0 0 1 /72 0 1/2

I 1 012 0 1/2 1 0 0 O 1/3 1/3
01 01/2 1/3 1/6 = 0 1 0 1/2 1/3 1/6
0 0 1 1/72 0 1/2 0 0 1 1/72 0 1/2

0 13 13
Vaytac6 4 '= 1/2  1/3 1/6
2 0 12
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1.5. HE PHUONG TRINH TUYEN TINH
1.5.1. CAC DANG CUA HE PHUONG TRINH TUYEN TINH
1.5.1.1. Dang tong quat :
Hé phuong trinh tuy€n tinh gdm m phuong trinh van an x,, X, ..., X,.c6 dang.

a,Xx, a,Xx, .. a,x, b
a,x, a,,x, .. d,x b n
21741 22°%2 2n""n 2 >
hoac a;x; b, (i 1,m)
............................................. i1
a,x, a,,Xx, .. a,Xx b

a; - g0ilahé s6 clacic &n, b, -goilahésbtudo. (i Lm;j Ln)
1.5.1.2. Dang ma tran .
Hé phuong trinh tuyén tinh dugc viét dudi dang ma tran 13 : AX = B.

a,, G, .. 4,
) ay Ay e Oy, A . vA % 2 .
Trong d6 A = ma tran cac he sO cua phuong trinh.

aml amZ amn

X b,

X, . b, .

X = matrancapnx 1l; B= ma trancapnx 1
xl‘l bm

1.5.1.3. H¢ CRAMER.

Hé phuong trinh tuyén tinh ¢6 s& phuong trinh bang sO &n va dinh thlc clla ma tran hé s6
khac 0 dugc goi 1a hé CRAMER.
Hé Cramer vGi n phuong trinh , n 8n c6 dang.

a,Xx, a,Xx, .. a,x, b
ay X, AypX, .. a,X, b,
a,x, a,x, .. a,x, b

Trong d6 ma trdn hé s6 A c6 dinh thic |A| 0.
1.5.1.4. Hé phuong trinh tuy€n tinh thuan nhat.

agx, apXx, .. a,x, 0
Ay X, ApX, ... a,,x, 0
anl'xl an2x2 ann 'xn 0

Dé nhdn thdy rang X°=(0,0, ..., 0) 1a nghiém cUa hé.
Nguoi ta g0i nghi€m X’ =(0,0, ..., 0). la nghiém tam thudng .
Hé phuong trinh tuy€n tinh thudn nhat. ludn c6 it nhat mOt nghi€ém tam thudng.
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1.5.2. CAC PHUONG PHAP GIAL
1.5.2.1. Phuong phiap CRAMER.
Dinh Iy : Cho hé phuong trinh AX =B,
khi d6 nghiém cla hé dudc x4c dinh theo cong thic.

=20 G @
D
*NEuD 0 Hé phuong trinh c6 duy nhat nghi€m (*).
*NEéuD=0va D;=0 j thi hé phuong trinh c6 v6 sO nghiém.
* N&u D = 0 va trong c4c D; tOn tai it nhat mOt D; 0 thi hé phuong trinh v nghiém.
Trong d6 D = |A

D; 1a dinh thUrc suy ra tU dinh thlc D ,bang cich thay véc td cOt j cUa dinh thlc D bdi
véc t0 cOt sO hang tu do B.
Vi du : Gidi hé phuong trinh.

1 dinh th(rc cQla ma trén hé sO.

X, X, x; 6 1 1 L A1
2x, x, x; 3 D=2 1 1[=3 0 2=(-1)""?33-22)=-9-4)=-5
2

X X, 2x3 5 1 1 2 0 3
6 1 1 6 1 1

D=3 1 1|={9 0 2=(1)"*(93-112)=-27+22=-5
5 1 2 It 0 3
1 6 1 1 6 1

D,=12 3 1|=[0 9 1=CD*[9).1-(¢-D.(-D]=-9-1=-10
1 5 2 |0 I 1
1 1 6 1 6

D:=2 1 3 =03 0 9/=(1)"*@3.11-29)=-33+18=-15.
1 1 5 0 11

x]:&:—szl; x2:—2:—10:2; x3:&:—5:3
D 5 D 5 D 15

Nghi€m duy nhatcllahéla X =(1,2,3)
1.5.2.2. Phuong phap khit &n lién ti€p (Phuong phiap GAUSS)
Vidu 2.2.1. Gidi hé phuong trinh.
X, x, x; 6
2x, x, x; 3
X X, 2x; 5
Gidi :Ta dung phép bi€n dGi d0i v4i ma tran ghép nhu sau
1 1 1/6 1 1 1|6 1 1 116
2 1 113 =0 3 1 9 =01 1/33
1 1 25 0 2 1] 1 0 0 5/35

Dén day hé phuong trinh di cho c6 dang
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| x 1
X, §x3 3 x, 2
X3
§x3 5

3
Vay hé c6 nghiém 1a X =(1,2,3)
Vidu 2.2.2. Gidi hé phuong trinh.
X 2x, 3x; x, 2x5 O
3, x, x; 2x, 4x; O
2x, 4x, 6x; 6x, 8x; O
2x, Tx, 4x; 5x, 6x; O
4x, S5x, 2x; 9x, l4x, O

Giai:
1 2 3 1 2 Y. 3 1 2 1 2 3 1
3 1 1 2 0 10 5 10 0 1 2 1
A=2 4 6 6 8 =0 0 12 =00 16 O
2 7 4 5 6 0O 3 10 3 2 0 0 16 O
4 5 2 9 14 0 13 10 13 22 0 0 16 O
2 31 2
I 21 2 1 2 31 2
= 0 4 0 1€=0 2 2
0O 0 0 O 00 4 0 1
0O 0 0 O
7
X, X, —Xs
X x, 3x; x, 2x; 0 4
tacohé x, 2x, x, 2x; O X, X, %xs
4x, x5 O |
X3 sz

VGi mOi gid tri x, , X tly ¥, ta c6 mOt nghi€m cla hé phuong trinh.
Vay hé phuong trinh trén c6 vo sO nghiém.
1.5.2.3. Phuong phap dung ma tran nghich dao
TU hé phuong trinh dang. AX =B, ta nhin vao bén trdi tng v€ vGi A" ta c6 :
ATAX =A'B EX=A"'B X=A'B
Vi du : Gidi hé phuong trinh bang phuong phdp ma tran nghich ddo.
X x, x, 6
2x, x, x; 3

X, X, 2x,
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Gidi: Tinh det(A) = -5 0O nén A c6 ma tran nghich ddo A’
Tinh 4.

1 2 1 2 1
Ap=| | =24l=rli Ay = J=-(4-D=3: 4, =] [=2+1=-]
1 1 1 1 I 1
A21:— 1 2:—(2+1):—3;A22:1 2:2—1:1;1423:—1 1:-(—1—1):2
1 1 11 1 1
A31= 1 1=1+1=2;1432=—2 1:—(1—2):1;1433:2 1:—1— =—3
1 3 2 1 3 2
1= 3 ,A1=L5 3
1 2 3 1 2 3
3 2 6 6 9 10 5 1
x=" 31 1 3= 1®835=L 10 x=2
5 5 5
2 3 5 6 6 15 15 3

Vay véc td X = (1, 2, 3) 1a véc t0 nghi€ém cUa hé phuong trinh
Nhan xét :
- Phuong phdp ma trén nghich ddo va Cramer chi ding d€ gidi cic hé phuong trinh c6
s& phudng trinh bang s6 an.
- Phuong phép Gauss dung d€ gidi ciac hé phuong trinh ¢6 sO phuong trinh khong nhat
thi€t bang sO an.
- P& xét su dbc 1ap tuy€n tinh hay phu thudc tuyén tinh cla mOt hé véc td,theo dinh

nghia ta phdi di tim cdc s6 thuc |, s ,.Jam thda min dang thic
VAAL A, , = 0. biéu nay dbng nghia v6i viéc gidi hé phuong trinh thudn

a,a, +a,a,+..+a,a, =0

a,a, ta,a,+.+ta,a =0

nhat.

amlal +am202 +"'+amnan = O
VG |, . , 12 @n.Ta di bi€t hé phuong trinh thudn nhdat bao gid cling c6 nghiém tam
thubng , , ... , O,

* Néu nghi€m tam thuOng 14 nghi€m duy nhat cla hé phuong trinh thudn nhat, thi ta
két luan hé véc to di cho dbc 1ap tuyén tinh.
* NgUdc 1ai nghi€m tdm thuong khong phai 12 nghi€m duy nhat cUa hé phuong trinh
thudn nhat thi hé véc to di cho 1a phu thulc tuyén tinh
TruGng hgp s véc to cla hé bang s6 chi€u clia véc td khi d6 hé phuong trinh
tuong Ung c6 dang CRAME.

Theo CRAME néu dinh thtc D 0 nghiém tam thuOng 12 duy nhat  hé véc to
dOc 1ap tuyén tinh.

Néu dinh thc D=0  nghiém tam thuong 1a khong duy nhdt  hé véc to 1a phu
thuOc tuy€n tinh.
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Vidul: Xéthé3vécto X, =(1,2,3); Xo=(2,-1,0); X5=(3, -4, 5).
Ta c6 hé phuong trinh thudn nhat sau:

a,+2a, +3a, =0 12 3] |1 2 3
201_0'2_40'3:0 D=2 -1 -4 =2 -1 4=-24+30+9+20=35 0
3a,+50, =0 35 0/ 35 0
hé phuong trinh c6 duy nhat nghiém tdm thuéng , , 5 0  Hé véc to dOc lap
tuy€n tinh.

Vidu 2: Xét hé 3 véc to 4 chiéu
X, =(1,2,3,-1)Xo=(2,-1, 1, -2) ;X5 = (3, -4, -5, 1).
Ta c6 hé phuong trinh thudn nhat sau:

a, +2a, +3a, =0 2 3 2 3 2 3
2a,-a,—-4a,=0 A -1 -4 -5 -10 -5 -10
3a,+a,-5a,=0 B 1 -5€ -5 -14€ 0 -4€¢
—a,-2a,+a,=0 1 -2 1 0 4 0 4
2 3
a,+2a,+3a,=0
-5 -10 ‘ A
0 o Ta c6 hé phuong trinh  —5a, —10a, =0 . > 3 0langhiém
4a, =0
0 4 ;

duy nhat cUa hé phuong trinh ~ HEé véc ta dOc 1ap tuyén tinh.
Vidu 3: Xét hé 4 véc to 3 chiu
X, =(1,2,3) :Xo= (2, -1, 4) :Xs = (3,1, -5) : Xy = (-1,-2, 1).
Ta c6 hé phuong trinh thudn nhat sau:

a +2a,+3a,-a,=0 2 3 -1 2 3 -1 2 3 -1

20,-a,+a,-2a,=0 A= -1 1 -24= -5 5 0¢g= -5 -5 0

3a,-4a,-5a,+a, =0 -4 =5 1 -10 -14 4 0 -4 4
a,+2a,+3a,-a, =0 a,=-2a,+3a, -a,

Ta ¢6 hé phuong trinh —5a,-5a,=0 a,=-a,

—4a,+4a, =0 a,=aq,

a, =-2a,+3a, —a, a =0

a, =-a, a,=-a, a,laan tydo cé thé nhdn bat ky gia tri nao  véi

a, =a, a, =a,

a,=1 0 . » 53 0 Héphuong trinh c6 nghiém (0 ,-1,1,1) Hé véc t0 phu

thudc tuy€n tinh.
Chii ¥: - Moi hé véc to dOc 1ap tuyén tinh déu c6 sO véc td nhd hon hodc bang s6
chi€u cla véc to.
- M0i hé véc ta c6 sO véc to 16n hon sO chiéu cla véc to déu phu thube
tuy€n tinh.

- biéu nguagc 1ai chua chac diing.

Gido trinh mén Todn kinh t€ diing cho sinh vién hé cao dang nghé

19



BAI TAP CHUONG I :

1.1.Thuc hién céc phép tinh nhin ma tran.

4 7
21 6 1
1.1.1. 3 5 1.1.2. 8 2
5 4 7 10
9 3
1 1
12 3°
1 1
1.1.3 1 0 1 1.1.4.
1 1
2 11
1 1
1.2. Tinh x,,x,,x; bi€t rang :
1 3 5 3
X
1 21 2
X, =
2 5 4 5
s
1.3. Tinh c4c dinh thlc sau :
31 3 2 9 2
131 5 3 2 3 130 4 2
3 50 501
7 5 1 4 7 4
1.4.Tim ma tran nghich ddo cla cdc ma tran sau :
0O 1 6 2 1 1
141. A= 2 3 1 142. A= 0 11
3 51 0 0 1
11 1 1
2 5 7
1 1 1 1
143. A= 6 3 4 1.44. A=
1 1 1 1
5 2 3
1 1 1 1
1.5.Gidi cdc hé phuong trinh tuy€n tinh sau :
4x, 9x, 2x; 1 x, 3x, S5x; Tx,
151 3x, 2x, 2x; 5 152, 3x, S5x, Txy x,
2x, Sx, x 1 Sx, Tx, x; 3x,
2x, 4x, x, O Tx, x, 3x; 5Sx,

—_ W
A O W

D A W
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