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Chuong 2 el

Chuong 2 gidi thiéu cho céc ban sinh vién céc kién thic v& ma tran, dinh thiic va hé& phuong trinh tuyén tinh.
Ching cung cAp cac cdng cu hitu hiéu gitip ching ta tim hiéu ndi dung cia cic chuong tiép theo.
Nbi dung Chuong 2 bao gom:
1. Ma trin va cic phép toan
Dinh Thic
Ma tran nghich d3o

Hang clia ma tran

S

Hé phuong trinh tuyén tinh

Trong chuong nay, K 13 trudng sb thuc R hodc trudng sb phic C.
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2. DINH THUC o1

Muc tiéu
- Kién thic: Sinh vién hi€u dugc khai niém phép thé, dinh thiic cia mét ma tran vudng va cic tinh chit cia
dinh thirc.

- Ki nang: Sinh vién thanh thao st dung dinh nghia va cic tinh chit d& tinh dinh thic (tinh dinh thic bing

khai trién va bién déi so c4p...).
v

NGi dung

2.1 Phép thé

2.2 Dinh thic cha ma trén vubng
2.3 Céng thic khai trién

2.4 Tinh chAt cla dinh thdc
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2.1 Phép thé 1

séyl

Dinh nghia

Mt phép thé bac n 1a mét song anh f: {1,2,...,n} = {1,2,...,n}. J
Goi S, 12 tp hop cac phép thé bac n.
p . . 1 2 n .
Phép thé bac n thudng dugc viét dudi dan = , Véi 1), f(2), ..., f(n)) la
p th b g du e F=( ) gty ey ) @) )
mdt hodn vi clia {1,2,...,n}. M8i phép thé bac n sé tuong tmg véi mdt hoan vi clia {1,2,...,n} va ngugc lai.
Bdi vay, sb cac phép thé bac n 13 |S,| = n!.
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2.1 Phép thé a
Dinh nghia
Cho f 13 mét phép thé bac n.

1. Cap (f(3), f(j)) v6i 1 <i < j < n goi la nghich thé néu f(i) > f(j).

2. Né&u sb nghich thé ctia f 13 ch8n (t.u. 18) thi f goi I3 phép thé chin (t.u. phép thé 18).

3. DAu clia phép thé f, ky hiéu 13 sign(f), dugc xac dinh bdi

) (1 néu f 13 phép thé& chin
sign(f) = { 1 ndu f I3 phép thé 1.
Vidul
L 1 2 3 L
Cho phép thé bac 3: 0 = 3 1 o ) tuc lao(1l) =3,0(2) =1,0(3) = 2.

@ Ta c6 (0(1),0(2)) 1a nghich thé vi o(1) = 3 > 1 = 0(2); con (0(2),0(3)) khong la nghich thé vi

0(2)=1<2=0(3).
@ Phép thé o c¢6 2 nghich thé 1a (o(1),0(2)) va (¢(1),0(3)). Béi vay, o 1a phép thé chin va sign(c) = 1.
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2.1 Phép thé a

Vi f7Y(f(3) = i v6i moi i € {1,2,...,n} nén ndu (f(3), f(4)) 1a nghich thé& cia f thi (4,7) 1a nghich th& clia
£~ B&i vay, ta c6 ménh dé sau.
Ménh dé
S8 nghich thé cia f bing sb nghich thé ctia f~* va
sign(f ") = sign(f).

Hon nifa, du cGa phép thé c6 tinh chit sau:

Ménh dé
Cho f va g 13 cac phép thé& bac n. Khi dé

sign(f o g) = sign(f) - sign(g).
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2.2 Dinh thirc chia ma tran vuong 1

Dinh nghia
Cho ma tran vudng cip n: A = [ai;]nxn. Dinh thic clia A 13 mét s8, ky hiéu 13 det(A) hoic |A| dugc x4c dinh
bdi cdng thic

det(A Z 5ign(0)010(1)A25(2) - - - Ono(n)- (1)
ocESn

Dinh thdc cia ma trdn vudng cép n goi la dinh thdc cép n.

Chi §

Téng (1) cé n! s6 hang; trong mdi s6 hang m&i hang déng gép mot phan ti, mdi cot déng gop mot phan ti.
v

Vi du 2

3

Dinh thitc cap 2: i iz _12 5

a21 a2

2
‘ = a11a22 — ai12a21. chang han

‘:1.5—(—2).3:11..
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2.2 Dinh thic ciia ma tran vuong

Vi du 3
Dinh thic cap 3:

aii ai2
a21 a2
asi as2

* Quy tic Saruss:

ai3

ass

a23| = @11022033 + A12023031 + A13021032 — 12021033 — A11023032 — G13022031

tair Ttaie +a13 11 G12
a21 a2 az2
— a31 — a32 — a33 asz
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2.3 Cong thirc khai trién 1
Dinh nghia
Cho ma tran vudng cip n: A = [ai;]nxn. VG mdi cip (,5), 1 <i,5 <n, ky hiéu M;; 13 ma tran vudng chp
(n — 1) c6 dugc tir ma trén A bang cich bé di hang i va cét j.
Khi d6, ky hiéu A;; = (—1)"*7 det(M;;) va goi 13 phan phu dai sb clia a;.
.
Vi du 5
1 2 3
Chomatrdn A=1|2 -1 0
N \4 5 =3
Céc phan phu dai so cia A la:
-1 0 2 3
_(_1\1+1 _ _(_1\2+1 _
A = (1) . _3‘ 3, An = (-1 [ _3‘ 21,
2 0 1 3
— (_1\1+2 _ _ (_1)\2+2 _
Az = (1)) _3‘ =6, Anp = (1)) _3‘ = —15,
2 -1 1 2
Agg = (-1)'3 4 5 ‘ =14, A = (=1 4 5‘ =3
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2.3 Céng thitc khai trién a

Dinh ly

Cho ma tran vudng A = [aij] cp n va Aij la phan phu dai sb caa aij, 1 <i,5 <n. Khidé

1. V&i m8iicb dinh, 1 <i<n,tacd (cdng thic khai trién theo hang ©):
det(A) = ainAi1 + aiAiz + - -+ + ainAin; (2)
2. Véi mbi j cb dinh, 1 < j < n, ta c6 (cdng thic khai trién theo cot 7):

det(A) = a1 A1 + azjAzj + - - + anjAnj. (3)

v

Cac cong thiic (2) va (3) cho phép tinh dinh thiic cAp n qua cac dinh thic cAp (n — 1). Hon nifa, trong thuc
hanh, ta nén chon hang hay c6t cé nhiéu s& 0 d€ khai trién.

Vidu 6
1 2 3
Timh A=1(2 -1 0
4 5 -3
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2.4 Tinh chit caa dinh thdc a

SAMI

Tinh ch3t 1. V6i ma tran vudng A, ta c6 det(A) = det(A?).

Vidu 7
1 2 3 1 4 7
4 5 6/=|2 5 8.
7 8 9 3 6 9
.
Hé qua

Mét tinh chit cla dinh thic ddng khi phat biéu cho hang thi ciing diing khi phat biéu cho cét.
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2.4 Tinh chit caa dinh thdc a

SAMI

Tinh chit 2. N&u d8i chd hai hang (hay hai cét) clia ma tran thi dinh thic cla né ddi diu.

Vi du 8
a b ¢ L on d e f
d e f A A
T Yy z T Yy z
Hé qua

Néu ma tran A cé hai hang (hay hai cét) gibng nhau thi det(A) = 0.

Vidu9

a b c

a b c¢|=0 (vi hang 1 va hang 2 giéng nhau).
T Yy z
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2.4 Tinh chit caa dinh thdc q

SAMI
Tinh chat 3. Néu nhan tat ca cic phan ti trén mot hang (hay mét cot) cla ma trdn A véi mét s6 k thi dugc ma
trAn B véi det(B) = kdet(A).

Hé qua
Néu cac phan tir clia mét hang (hay mét cot) c6 thira sb chung thi ta c6 thé dua thira sé chung dé ra ngoai diu

dinh thic.

v

Vi du 10

a b c d e f

d e fl=MXa b c| (rdtnhin ti chung & hang 3 ra ngoai diu dinh thic).
Ar Ay Az T Yy 2

Hé qua

Cho ma tran A vudng cip n va sb k. Khi dé det(kA) = k™ det(A).

Hé qua

Néu ma tran A cé mét hang (hay mdt cét) ma cic phan tir déu bing 0 thi det(A) = 0.
o
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2.4 Tinh chit caa dinh thirc bl

Tinh ch3t 4. Néu ma tran A c6 hai hang (hay hai c6t) ti 18 thi det(A) = 0.

Vi du 11
a b ¢

ka kb kc| =0 (vi hang 1 va hang 2 ti 1€ v6i nhau).
x Yy oz

Tinh chat 5. Néu ma tran A = [ai;]nxn €6 mbt hang k (t.u. mot c6t 1) ndo dé ma ax; = b; +¢j, 1 < j < n (tu.
ai = e; + fi, 1 <i < n) thi dinh thic cla A b3ng tong cha hai dinh thic nhu sau:

aii ai2 e A1n aii ai2 e A1n aii ai2 e Ain
bi+c1 batcz -0 bntcen|=|b1 b2 - bp|+|a 2 - cp
an1 an2 e Ann an1 an2 e Ann an1 an2 e Ann
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2.4 Tinh chit caa dinh thdc q

SAMI
Tinh ch3t 6. N&u cong vao mdt hang (t.u. cdt) nao d6 clia ma trdn A mdt bdi cla hang (t.u. cbt) khac cia A thi
dugc ma tran B véi det(B) = det(A).

Vi du 12

1 | PP | I T
3 5 7 |MtC2m=Ral, 0 g0,
2 4 1 2 4 1

Tinh chat 7. Dinh thiic cia ma tran tam gi4c bing tich cic phan ti chéo:

a1 aiz . Qin an 0 - 0
0 azz2 - QA2n a21 Q22 - 0
= Qa110a22...0nn, . . . . = Qa110a22...0nn- (4)
0 0 e Ann an1 an2 e Ann

Tinh ch4t 8. V&i moi ma tran vudng ciing cAp A va B, ta c6 det(AB) = det(A) det(B).
Vi du 13

5 =3
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Si&f dung bién d6i sg cap dé tinh dinh thirc 1
Vi du 14
2 3 -97 -1
p : a |1 -1 0 1
Tinh dinh thic D = 4 5 -3 0
0 2 =52 1
Giai.
1 -1 0 1 1 -1 0 1 1 -1 0 1
p highs _ 2 3 97 —1{he—2m—he |0 5 =97 —=3|ho—2h4—hy |0 1 7T =5
N 4 5 =3 0|hs—dhi—»hs [0 9 =3 —4 N 0o 9 -3 -4
0 2 =52 1 0 2 =52 1 0 2 =52 1
1 -1 0 1 1 -1 0 1
ha—9h1—hy |01 7 =5l ha—hg—hs |0 1 7 -5 _ 1 RRY (L any
ha—2ha—hy |0 0  —66 41 - 0 0 —66 41| L-1-(=66) - (=30) = —1980.
0 0 -—66 11 0 0 0 =30
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Két hdp khai trién va bién d6i so cip dé tinh dinh thdc

Chi y

Khi tinh dinh thic, viéc k&t hop bién déi so cAp véi cong thic khai trién s& gidam su cdng kénh trong trinh bay.

Chﬁng han trong vi du trén, ta c6 thé vidt nhu sau:

1 -1 0 1
hi<>ha _ 2 3 =97 —1
D = 4 5 -3 0
0 2 =52 1
khai tgr: theo —1.]9 -3 —4
theo cot 1 2 —52 1

ho—2h1—ho

hz—4h1—h3

o O O

=1 0 1
5 97 -3
9 -3 -4
2 =52 1

= (=1) - [(—15) + 776 + 1404 — 18 — (—873) — 1040] = —1980.

SAMI
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