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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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3. MA TRAN NGHICH DAO o

Muc tiéu

- Kién thdc: Sinh vién higu dugc khai niém ma tran kha nghich, diéu kién dé mot ma tran 13 ma tran kha
nghich, céc tinh chat clia ma trdn nghich ddo va cdch tim ma trin nghic dao.

- Ki nang: Sinh vién thanh thao tim ma trn nghich d3do cia mét ma tran kh3 nghich.

NG6i dung
3.1 Dinh nghia va tinh ch4t
3.2 Diéu kién cin va di dé ma tran kha nghich

3.3 Céch tim ma trén nghich dao
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3.1 Dinh nghia va tinh chjt a

Véi n € N*, M, (K) 13 tap hgp cic ma tran cAp n trén trudng K va I (hay E) 13 ma tran don vi cAp n. =
Dinh nghia
Ma tran A € M, (K) goi |a ma tran kha nghich néu tbn tai ma tran B € M, (K) sao cho

AB=BA=1.

Khi d6, ma trdn B goi la ma trn nghich d3o cia A va ky hiéu la B = AT

Nhu vay, AA™' = A='A = I. Hon nita, ma tran nghich d3o clia ma tran A € M, (K), néu tén tai, 13 duy nhét.
Ky hiéu GL,(K) la tap hgp cidc ma trdn kha nghich chp n v6i moi n € N*.

Vidul

A= (1 §> 13 ma trdn kh3 nghich véi ma tran nghich ddo 13 A~! = (_31 _12> .

Vi du 2

Gi3 st ma trdn vubng A thdéa man A2+ A —1=0. Khi dé6 A2 + A= 1T va do dé, ta c6
AA+T)=(A+DHA=1. Tirdésuyra A=Y = A+ 1.
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3.1 Dinh nghia va tinh chit a

SAMI

Ménh dé

1. Ma tran don vi I kha nghich va I=' = I.

2. Néu A € GL,(K) th A™' € GL,(K) va (A™1)' = A.

3. Néu A € GL,(K) thi A* € GLA(K) va (A")™! = (A7),

4. Néu A€ GL,(K) vad k €K, k # 0 thi kA € GL,(K) va (kA) ™' = 1471
5. Néu A, B € GL,(K) thi AB € GL,(K) va (AB)"! =B 'A™".

Chd y
D& chding minh ma trdn X kha nghich véi ma trén nghich ddo Ia Y, ta chi cAnchira XY =TvaYX=1.

Hé qua

GL,(K) cung phép nhan ma tran vSi ma trén |ap thanh mét nhém.

Nhém (G L (K),-) nay khéng giao hodn véi moi n > 2.
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3.2 Diéu kién can va da dé ma tran kha nghich 1

Cho A = [a;;] € M, (K) va A;; |3 phan phu dai sb clia a;; véii,j = 1,2,...,n.
Dt C = [Aij]nxn, ta cé bd dé sau.
B dé

Véi moi A € M, (K), ta cé
C'A = AC" = det(A)I.

Chirng minh

Vé6i mdi i,k =1,2,...,n, goi Di 13 dinh thitc cia ma tran c6 dugc tir ma tran A b3ng viéc thay cic phan ti a;;
bdi axj, 7 =1,2,...,n. Khi dd, néu i = k thi D;, = det(A); néu ¢ # k thi D;, =0 (Vi c6 hang i va k giéng
nhau). Khai trién D;i, theo hang i ta dudc Dk = ar1Ai1 + ar2Aiz + - - - + arnAin. Boi viy

0 néu i #k

ar1Air + agaAiz + -+ apnAin = p
T ket * {det(A) néu ¢ = k.

Do dé, ta c6 AC* = det(A)I. Tuong tu, C*A = det(A)I.
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3.2 Diéu kién can va di dé ma tran kha nghich 1

SAMI

Dinh nghia
Ma tran A € M,,(K) goi I3 ma tran khéng suy bién néu det(A4) # 0.

Dinh Iy

Ma trén A € M,,(K) kha nghich khi va chi khi A khéng suy bién.

Hé qua

Ma tran A € M,,(K) kha nghich khi va chi khi tdn tai ma trin B sao cho AB = I hoic BA = I.

Vidu 3
A1 1

Tim cdc gia tri ca tham sbNdématran A= |1 X 1] kh3 nghich.
1 1 X
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3.3 Cach tim ma tran nghich dao

Bai toan: Cho ma trdn kh3 nghich A = [a;;] € My (K). Tim ma trdn nghich ddo A™".

Phuong phap 1: Tim ma tran nghich dao b3ng cach st dung cac phan phu dai sb

Budc 1. Tinh det(A).

Budc 2. Xac dinh céc phan phu dai b A;;, Vi, .
Budc 3. Lap ma tran C = [A;;]. Ap dung cong thitlc A™! =

Vidu 4

1 1
Tim ma tran nghich ddo cda matran A= |1 3 1
2 2

1 t
det(A) .

Chi y

Ma tran nghich dado clia A = <

a
(&

b\ . ,—
d)'aA 12@(_

C

_ab> véi ad — be # 0.
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3.3 Cach tim ma tran nghich dao

Phuang phap 2: Tim ma tran nghich dao bing cach giai phuong trinh ma tran

1

SAMI

Xét phuong trinh ma trdn AX = I véi I l1a ma tran don vi cép n. Vi A khd nghich nén phuong trinh c6 nghiém

duy nhit 13 X = A~ %

Vidu 5
A . 2 5 ~ 1 2
Tim ma trdn nghich d3o ctia ma trdn A = (3 4> .
Gigi. Ta c6 det(A) = —2 # 0 nén A kha nghich. Goi A7l = <Z Z) Khi d6

<1 2) <a b) (1 0)¢> a+2c=1 b+2d=0
= a

3 4)\c d 0 1 3a+4c=0  \3b+4d=1

2e A _3 1 s o A 1 -2 1

Béiviya=-2,b=—1, c=—F,d=5vaviviy A~ = 1)

3
2
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3.3 Cach tim ma tran nghich dao 1

SAMI

Phuwong phap 3: Tim ma tran nghich dao bing phuang phap bién déi so chp:
Budc 1. Viét ma tran don vi cip n vdo sau ma tran A dé dugc ma tran cd n x 2n: [A|I].

Budc 2. Str dung céc phép bién di so cAp theo hang dua ma tran [A|I] v& ma tran c6 dang [I|B] (ma tran A
thanh ma trn don vi I va ma trin don vi I thanh ma trdn B). Khi d6, B chinh 13 ma tran AL

[AlI) X% 1B = B=A".

theo hang

Vi du 6

[NCRIGURIEY
—_

1
Tim ma tran nghich d3o ctia ma trdn A = | 1
2
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