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CHUONG

MA TRAN VA DINH THUC

1.1 DINH NGHIA MA TRAN VA CAC PHEP TOAN

|" Dinh nghia

DINH NGHIA. Mot ma trdn kich thuéc m x n1a mot bang hinh chit nhat gdbm mn s6 thuc dudc
xép thanh m dong va n cot:

an ap ... ain

a1 ary ... arn
A=

am1 Aam2 ... OGmn

v6i a;; € R1a phan tlt ndm 6 dong i cot j clia A.

KI HIEU. D€ viét ngdn gon, ta dung ki hiéu A = [a;]nx, d€ n6i Ala ma tran kich thuéc m x n
6 phan tli 6 dong i cot j 1a a;;. Néu khong néi dén kich thudc, ta viét A = [a;;]. Tap hgp tt
ca cac ma tran kich thudc m x n dugc ki hiéu la M., (R).

Vidu 1 m
T V2 -1
A= 1 € M>«3(R)
5 1 3
1a ma tran kich thuéc 2 x 3 ¢6 aio = V2, a3 = 3. n

|" C4c dang ma trén ddc biét

DINH NGHIA. Mot ma trdn khéng 1a ma trdn ma tat ca phan tit déu 12 0.

00
Vidu 2 m Osxo =10 0| € M3x2(R) la mot ma tran khong kich thudce 3 x 2. n
00




DINH NGHIA. Ma tran A = la;;] co kich thu6c nx n (s6 dong bang sb cot) dudc goi la ma tran
vuéng cap n. Khi dé, cac phan tlt ayy, as, ..., an, tao thanh duong chéo chinh cla A.

-2 4 7
Vidu 3 m S=| n 3 1|lamotma tran vuéng cﬁp 3¢o a;; =—-2,ax =3,a33 =8lacac phﬁn
£ 08
tw trén duong chéo chinh. m

KI HIEU. Tap tat ca cdc ma tran vudng cip n dudc ki hiéu 1a M,,(R).

DINH NGHIA. Mgt ma trin vudng A = [a;;] ma tit cd cac phan ti ndm ngoai dudng chéo chinh
déu bang 0, tic 13, a; j=0v6imoii# j, dugc goila mot ma tran duong chéo.

-3 0 O
. , A 4 X N A N )
Vidu 4 m Cacmatran G= [0 vaH=| 0 -2 0] lacacma tran duong chéo. n
0 0 4

DINH NGHIA. Mot ma tran dudng chéo A = [a;;] ma tit cd cc phan tii trén dudng chéo chinh
déu bang 1, tiic 13, a;j=1v6imoii=j,vaa;;=0v6imoii# j dudc goila mot ma tran don
vi. Ta ki hiéu ma tran don vi cap n 1a I,.

Vidu 5 m Cacmatran I, = va I3 =

0
0| la cac ma tran don vi. n
1

S O -
S = O

DINH NGHIA. Ma tran tam gidc trén 12 ma tran vuéng ma cac phan ti c6 chi s6 dong 16n hon
chi s6 cot déu bang 0. Ma tran tam gidc duwdila ma tran vudng ma cac phan ti c6 chi sé6 dong
bé hon chi s6 cot déu bang 0.

1 0 -4 2 0 0
Vidu 6 m MatranU = |0 -2 11| lama trdn tam gidctrénvamatranL=|8 -1 0| la
0 0 3 -5 4 7
ma tran tam giac dudi. u

DINH NGHIA. Ma tran c6 kich thuéc 1 x n (s6 dong bang 1) dudc goi 1a ma trdn dong. Ma tran
c6 kich thuéc m x 1 (s6 cot bang 1) dudc goi la ma trdn cot.

2
Vidu 7 m Matran R = [1 2 —4] lama tran dong vama tran C = | 8 | la ma tran cot. u
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||| Hai ma tran b3ng nhau

DINH NGHIA. Hai ma tran A = [a;;] va B = [b;;] cung kich thu6c m x n dugc goila bang nhau
néu a;j =b;j,1<i<m,1<j<n, ticla, cdc phan tl tuong ting 1a bang nhau.

1 2 -1 1 2 -1
Vidu 8 m CAcmatran [2 -3 4|va|2 x 4 |labangnhaunéuvachinéux=-3,y=
0 -4 5 y -4 5

LUU Y. Hai ma tran khong cting kich thudc thi khong bao git bang nhau.

||| Cac phép toan trén ma tran

PHEP CONG MA TRAN. Néu A = [a;;] va B = [b;;] 1a cdc ma tran cung kich thudc m x n, thi
tong clia A va Bla mot ma tran C = [c; j1 kich thu6c m x n, trong do

Cij=aij+bij (Isis=m,1<j=<n)

tiic 13, C thu dudc bang cach cong cac phan ti tuong ting clia A va B.

. L. 1 -2 4 N 0 2 —4
Vidu 9 m VGi A= vaB=
) 2 -1 3 1 3 1
N 140 —-2+2 4+ (-4 1 0O
Thi A+B= =D _ . ]
241 —-1+3 3+1 3 2 4

TINH CHAT CUA PHEP CONG. Phép cong hai ma tran ciing kich thudc c6 cac tinh chit sau:

Tinh giao hoan A+B=B+A

Tinh két hop (A+B)+C=A+(B+C)
Khéng doi khi cong v6i ma tran khong A+0=0+A=A

Téng véi ma tran dbi bang ma trankhong A+ (-4) = O

trong d6 —A = [-a;;].

PHEP NHAN SO THUC VOI MA TRAN . Néu A = [a;;] 1a mot ma tran kich thudc mx nva r1a
mot s6 thuc, thi tich r Ala mot ma tran kich thudc m x n thu dugc bang cach nhan méi phan
tli ctia Avéir, ticla, rA=[ra;j].

3 =7 2
-1 0 2

9 -21 6 -3 7 =2

1 0 -2

Vidu 10 m V6i A= thi 3A= va —A=(-1)A=




TINH CHAT CUA PHEP NHAN SO THUC VOI MA TRAN. Vi r,s 1a cdc sb thuc va A, B 1a céc
ma tran thi:

(r+s)A=rA+sA (r)A=r(sA)
r(A+B)=rA+rB 1A=4, (-1)A=-A

PHEP NHAN HAI MA TRAN. Néu A= [4;;] 1a mot ma tran kich thuéc m x p va B = [b;;] 1a mot
ma tran kich thuéc p x n, thi tich ctia A va B, ky hiéu bdi AB, 1a mot ma tran C = [¢;;] kich
thudc m x n dinh nghia béi

cij=ajibij+apbyj+...+ajpbyj = ki aikbkj (Isis=m,l=<j<n).
=1
an apz ... Qaip .
an azy ... azp bu b12 blj bln C11 Cl2 ... Cin
. bgl b22 bgj bgn B C21 Cy2 ... O2p
ajp 42 aip - Cij
bpl bpg bpj bpn Cm1 Cm2 ... Cmn
am1 am2 Amp
12 -1 20 1 2
Vidu 11 = V6i A= ,B=|4 -3|vaC=
’ 3 1 4 s 1 [—1 SI
Thi AB = M2+ @@ +(=12) (DB)+@)(=3)+ (~D(D)] _|4 -2
B2+ M@ +B2) BB+ M(E3)+@A) | |6 16

(20 +G)B) (2@ +G)D) (-2)(-D+(5)@)] 13 1 22
Va BA= |4 +(=3)3) @H2)+(=3)(1) @DED+(-3)4)

=|[-5 5 -16
 @QM+ME) @@+ma0O) @ED+ME) | 5 5 2
-7 11
Tuong tu CA= ra ,VaBC=|7 1
8 1 13 L -

Phép nhan AC va CB la khong thuc hién dugc.

LUU Y. Cho ma tran A c6 kich thuéc m x p va ma tran B c6 kich thuéc p x n. Khi dé:
* Phép nhan BA khong thuc hién dugc khi m # n.

« Khi phép nhan BA thuc hién dudc, tiic 1a m = n, thi BA c6 kich thudc 1a p x p, c6 thé
khéc véi kich thudc ctia AB (m x m).

» Khi AB va BA c6 cuing kich thudc (ttic 1a m = p), thi ching c6 thé bang nhau, ciing c6
thé khac nhau.




Vidu 12 m Via=|"' Z|vap=|* !
’ -1 3 01
< . 1 7
Thi AB= trong khi BA= | 3 u
TINH CHAT CUA PHEP NHAN MA TRAN. Vi A, B va C 14 cic ma tran c6 kich thudc thich hop
(d€ dam bao cho cac phép nhan thuc hién dugc) thi:
Tinh két hop A(BC) = (AB)C
Tinh phan b AB+C)=AB+AC
(A+B)C=AC+BC
Khong doi khi nhan véima trandonvi AI,=Aval,B=B
V6i n 12 s6 cot clia A va m 1a sé dong clia B.
PHEP CHUYEN VI MA TRAN. Néu 4 = [a;;] 1a mOt ma tran kich thuéc m x n, thi ma tran
AT = [a];] kich thudc n x m, trong d6
aiTj:aji (I=sisnl=<sj=sm)
dudc goi la chuyén vi clia A.
4 -2 3 oo 6 2
Vidu 13 m V6i A= ,B=|-3 2| vaC=
’ 0 5 -2 -3 1
2 =3
L0 5 -3 2 6 -3
thi cac chuyénvilaA’= -2 5 |,BT = vacT = n
3 _o 4 2 -3 2 1

TINH CHAT CUA CHUYEN VI. Véi r 1a mot sb thuc va A, B 1 cac ma tran. Khi d6:

(@ AHT=A

b A+BT=aA"+BT
© (AR =BTAT

@ A" =raA”

1.2  DINH THUC




||| Hoén vi va nghich thé

DINH NGHIA. Xét tap {1,2,...,n} gom n s tu nhién dau tién. Mot su sap xép lai ji jo--- j, cdc
phan t{i clia tip nay dudc goi 12 mot hodn vi ctia né. Ki hiéu S, 12 tap tat ca cac hoan vi clia n
s6 tu nhién dau tién. Nhu vay S,, c6 n! phan tt.

Vidu 1 m S gdm chi 1! =1 hoan vi clia tap {1}; S, gom 2! = 2 hoan vi clia tap {1,2}, dé la: 12
va 21; S3 gom 3! = 6 hoan vi ctia tap {1,2,3}, d6 la: 123,132,213,231,312 va 321. u

DINH NGHIA. Mt hodn vi j, j,... j, clia tap {1,2,...,n} dudc goi 1a c6 mot nghich thé néu cé
mot j, 16n hon ding trudc mot j; nhé hon. Ki hiéu N(o) 1a tong s6 nghich thé cia hoan vi
o € S,. Mot hoan vi o dudc goi la chdn hay Ié tly theo N(o) 1a chdn hay 1é.

Vidu 2 m Hoan vi 4132 € S, ¢6 bon nghich thé: 4 trudc 1, 4 trudc 3, 4 trude 2 va 3 truée 2.
Dayla mot hodn vi chdn (N(4132) = 4).

Trong S,, hoan vi 12 la chan, vi né khong c6 nghich thé (N(12) = 0); hoan vi2llalé, viné co
mot nghich thé (N21) = 1). n

|" Dinh thic clia ma tran

DINH NGHIA. Cho A = [a;;]1a ma tran vuong cép n. Ta dinh nghia dinh thiic caa A, ki hiéu la
det A (hoac |A|) béi:
detA= ) (—I)N(“Jz"']")aljlazjz...anjn,
j]jz...anSn

trong d6 tong duogc lay trén tht ca cic hoan vi ji jo... j, clia tap {1,2,..., n}.

Vidu 3 ® V6i A= [ay] 12 ma tran vudng cép 1, thi S; chi c6 mot hoan vi duy nhatla 1, 1a

hodn vi chan. Vay det A = ay;. »
. 20e a a N A A A 2 . AL A
Vidu 4 m Via=|"" “"|lamatran vuong cap 2, deé tinh det A ta viet cac so hang a;_a,-
azy a

Va a;_a,_ 10i dién vao cho trong cac hoan vi clia S,, d6 12 12 va 21. Do 12 1a hoan vi chdn nén s6
hang a;; ax» mang dau +; do 21 1a hoan vi 1é nén so hang a;»a,; mang dau —. Vay

detA=aj1ax — arpay;.

Cuthé, néu A=

_2 l thidet A= (2)(5) - (-3)(4) = 22. ]

ay diz ap
Vidu5 m NeuA=|ay ax aps | thi, détinh detA, taviét sau so hang

as); dsz dass

a-ax-as-, a-ap-az-, day-a-ds-, ad-az-az-, daj-dx-ds—, VvVa dj-dx-dz-

10



Tat cé& cac hoan vi clia S3 dudc dién vao cac cho trong, va dau ctia cac so hang la + hay — tuy
thudc vao hoan vi la chan hay lé. Ta dugc

det A= ayyazas3 + a12az3a31 + A130G21A31 — A11 A3 032 — A12d21 33 — 413022 03]

Ta c6 thé tinh det A theo cach sau: thém vao bén phai A cot thii nhat va cot thi hai. Tich cac
phan tii trén duong thang tit trai qua phai dugc 14y dau + ; tich cac phan ti trén dudng thang tit
phai qua trai duogc lay dau - .

a a as ap a2
asy azo
asy as? ass asy as? L
1 2 3
Vidu 6 m ChoA=|2 1 3|.TinhdetA.
31 2
Giai  detA= 112+ BB +BRD - DHE)D) - ) -B)1)AB) =6. =

||| C4c tinh chit cla dinh thic

DINH Li. Binh thiic clia mot ma trdén va chuyén vi clia né la bang nhau, tiic la, det A= det A"

1 23 1 23
Vidu7m VoiA=|2 1 3|,thia’=|2 1 1/,
312 3 32
vadetAT =12+ @)DB)+B)2B) - (DB - 2)2)(2) - B)(1)(3) =6=detA u

DINH Li. Néu B la ma tran thu duoc tiw A bﬁng cdch doi chd hai dong (cot) ctia A thi detB =
—det A.

Chiing minh. Gia st B c6 dugc tit bang A bang cach déi chd dong r va dong s clia A, v6i r < s.
Khi do6 ta co brj = asj’bsj =drj, va bij = aijj vOi i £T1,S. Bﬁygld

detB=Y (~)NUvdrdeip i by, .. by, ... bsj, .. bnj,
= Z (—I)N(jl“'jr'"js"'j”)aljl A2j, .. Asj, - Arjs ... Anj),
= —Z (—I)N(jl"'js"'j""j”)aljl Azj, ... Arjg ... Asj, ... Anj,
= —det A.

Vidu 8 m Taco
2 -1
3 2

3 2
2 -1

7V
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DINH Li. Néu hai dong (cot) ciia A la bang nhau, thi det A = 0.

Chiing minh. Gia st dong r va dong s clia Ala bang nhau. Déi chd cac dong r va s clia A dé dudc
ma tran B. Khi d6 det A = —det B. Mat khac, B = A, nén detB = det A. Vay det A = —det A va do do
detA=0. U

Vidu 9 m Theo Dinh ly trén, ta c6

— »I—a —
N O N
w 3 w
Il
o

DINH Li. Néu mot dong (cot) clia A bang 0, thi detA=0.

Chiing minh. Gia st dong thii r clia A bang 0. Vi méi s6 hang trong dinh nghia dinh thtic ctia A
déu chtta mét nhan ti tit dong thit r, nén cac s6 hang trong det A déu bang 0. Do d6 detA=0. O

Vidu 10 = Theo Dinh ly trén thi

S B -
(<RI &) B \S)
S o W
Il
o

DINH Li. Néu B thu duoc tiv A bang cdch nhdn mét dong (cot) clia A véi mot soé thuc c, thi
detB = cdet A.

Chiing minh. Gia st dong thi r ctia A = [a;;] dugc nhan véi ¢ dé thu dudc B = [b;;]. Khi d6
bij = ajj néui#rva bj = ca,;. Theo Dinh nghia thi

detB=) (-)NUW2dnlpy i by by, ... by,
N(jy j2...]
=Y ()N g ay, . cayg, . anj,

=c()_ ()N g s ap, L ayj, .. anj,) = cdet A

Vidu 11 m Taco

2 6
1 12

1

L | 2)(3)

11
=6(4-1)=18.
1 4

12



Vidu 12 m Taco

1 2 3 1 2 3 1 2 1
1 5 3(=2|1 5 3({=@)3)|1 5 1|=(2)(3)(0)=0.
2 8 6 1 4 3 1 4 1

DINH LI. Néu B = [b;;] thu dugc tit A= [a;;] bdng cdch cong moéi phan tii ciia dong (cot) thii
r ctia A vdi c lan (c la hang so) phan ti tuong ung ctia dong (cot) thii s ciia A vdi r # s, thi
detB =det A.

Vidu 13 m Taco
1 2 3 5 09
2 -1 3|=|2 -1 3},
1 01 1 0

thu dugc bang cach cong hai lan dong thit hai v6i dong thii nhat.

DINH Li. Néu A= la;;] la mot ma tran tam gidc trén (duoi), thi
detA=aj1am...a,,.

tiic la, dinh thiic clia mot ma tran tam gidc la tich ciia cdc phan ti trén duong chéo chinh.

Vidu 14 =
1 0 -4
0 -2 11|=1)(-2)(3)=-6.
0 0 3

DINH Li. Binh thiic ciia tich hai ma tran bang tich cdc dinh thiic, tiic la

det (AB) = det(A) det(B)

Vidu 15 = Véi

1 2 . 2 -1
A= va =
3 4 1 2
Thi |A|=-2va |B|=5.
4 3
AB =
10 5

|AB| =-10=A||B|.

13



|" Tinh dinh thdc bing céng thiic khai trién

DINH NGHIA. Cho A = [a;;] 1a ma tran vudng cap n. V6i mbi cap gom mot tap k (1 < k < n) chi
sb dong iy <i» <...<ir va mot tap k chi O COt 1 < jo <...< ji, ta goi

ailjl al'1j2 ailjk
Jujzejr _ Aiyjy  Qigjy -+ Qigji
i1in.ip

Aipjr Qigjo -+ Qigj

, tiic 12 dinh thiic clia ma tran vuong cap k gom cac phan tit nam trén k dong va k cot nay, 1a
dinh thiic con cdp k ctia A sinh b6i cac dong iy, i, ..., ix Va cac cOt ji, jo,..., jk-

bat M{llljzz l] “ 1a dinh thiic cia ma tran vuong cip n - k thu dugc tit A bang cach x6a di
cdc dong iy,iz,..., i va Cac Ot ji, jz,-.-, jk, 8Ol 12 dinh thiic con phu cta M]”2 ]k

(=1)itizttiptitjot. +]ka”2 Ji 14 phan bu dai sé cta M7k,
1120k 2.1

. Ta goi

Vidu 16 ® Véi

[1 2 3 4 5]

6 7 8 9 0

A=la b ¢ d e

f g h i k

|l m n p q]

Thi

a c d
ME=det|” °|; MS=det|f h i
0 I np

DINH Li LAPLACE. Cho A = laij] la ma trdn vuong cép n. Khi do vdi k dong (cot) cho trudc,
dinh thiic ctia A bang tich clia tdt cd cdc dinh thiic con cap k ldy ti k dong (cot) dé vi phan
bui dai so ctia no. Cu thé,

(i) VBimoitip k dongl<i, <ir<...<ip<n, taco

detA = Z (_1)l]+lz+...+lk+]1+]2+...+]k MJI.JZ ]kM J2ens
I URocol?
1<j1<jo<..<jp=n Mizebp A2k

(i) Voi moitdp k cOt1< j) < jo<...< jr<n, tacé

detA = Z (_1)11+12+...+1k+]1+]2+...+]kMllli]z...i]k]\_/[ﬁlgzz..:ijkk
1<i1<iz<..<ip<n e

Vidu 17 m Bang cach khai trién theo cot 1 va cot 3, ta c6:
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401 2 -2 1
0 0 0 1 -5
—1 —1 —1
D=|2 -3 1 -3 1|=M3M;;+M3M;+M3Ms,
1 -1 3 -1 0
0 4 0 2 5
3 1 -5 3 1 -5 1 -2 1
g| 4 2 9 2 1
= (1) 1 -1 0|+(-1) 3 -3 1|+(=D1 3 1 -5
2 1 -1 3 -1 3
4 2 5 4 2 5 4 2 5
= ~1069.
[ |

Ki HIEU. Cho A= [a;j]1a m{t ma tran vudng cap n. Khi d6, v6i méi phan ti a;j, thi ﬁ{ la dinh
thiic cia ma tran con kich thuéc (n—1) x (n—1) ctia A thu dudc bang cach x6a dong i va cot j
cua A. Phan bit dai so cta a;; dugc ky hiéu béi A,

Aij= (D" M|

Vidu 18 m Véi

3 -1
A= 14 5 6
7 1 2
Thi
— 4 6 — 3 -1
i = =8-42=-34, M, = =3+7=10,
7 2 7
va
—1 -1 2
M, = =-6-10=-16.
5 6
Vivay,
Ay = (DM = (-1)(~34) = 34
Ags = (—1)***M,, = (-1)(10) = ~10
va

Agy = (~1)¥*1 My = (1)(~16) = — 16
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HE QUA (LAPLACE). Vii A= la;;] la ma tran vuéng cdp n. Khi dé, véiméi1<i<n,
detA=aj A +apAp+...+ainAin

(khai trién ciia det A theo dong i);

vavoimoil<j<n,
det A= alelj aF angzj +...+anjAnj

(khai trién ctia det A theo cot j).

1 2 -3
Vidu 19 m TinhdetA=|-4 2 1|bangcach khai trién theo dong thii ba, ta dudc
2 0 -2
detA=(-1**"1(2) i Ll D =2)| 4 5 |FDR®+ D210 =4

|" Hang cta ma trén

DINH NGHIA. Cho ma tran A = [a;;]. Ta dinh nghia hang clia A1a cip cao nhat clia tat ca cac
dinh thiic con khac khéng ctia ma tran A, ky hiéu r(A).

Vidu 20 = Xét ma tran

1 -3 4 2
A= 2 1 1 4| eM;suR)
-1 -2 1 -2
Céc dinh thiic con cap bactia Ala
1 -3 4 1 4 2
2 1 1|=0, 2 1 4(=0
1 -2 1 11 2
-3 4 2 1 -3 2
11 41=0, 2 1 41=0
-2 1 -2 -1 -2 -2

Ton tai dinh thtic con cép hai clia A khac khong la

_3 X , X 2 A ,
. ' =7 (gobm cac phan tl trén cac

dong 1,2 va cac cot 1,2).
Nhu vay: r(A) =2 ]
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DINH Li. Cdc phép bién doi so cap sau khong lam thay doi hang ciia ma trgn
1. D6i cho hai dong (cot).
2. Nhdn mét dong (cot) véi mot so khdc khong.

3. Cong vao moét dong (cot) voi cdc phan tit tuong ting ctia dong (cot) khdc sau khi da nhén
Vi mot so.

DINH NGHIA. Ma trdn bdc thang 1a ma tran c6 hai tinh chat sau:

« Cac dong khac khong (ttic 1a c6 phan ti khac 0) ludn 6 trén cac dong khong (tiic 1a c6
tat ca cac phan ti bang 0).

e Trén hai hang khac khong bat ki thi phan tit khac khong dau tién 6 dong dué6i bao gio
ciing 6 bén phai cot chiia phan tii khac khéng dau tién 6 dong trén.

Vidu 21 m Cac ma tran sau c6 dang bac thang:

1 -3 0 4 1 -2 0 4 1 2 3
A=|0 0 1 2, B=|0 0 2 7|, C=]0 45
0 0 05 0 0 0O 0 0 6

Ta thay rang, dinh thiic con khac khéng cap cao nhat ctia A 13 3 (gom cac phan ti trén cac
dong 1,2,3 va c4c cot 2,3,4), nén r(A) = 3. Dinh thiic con khac khong cép caonhitctia Bla2 (gém
cac phan tii trén cac dong 1,2 va cac cot 3,4) nén r(B) = 2. n

NHAN XET. Hang clia moét ma tran dang bac thang chinh 1a s6 dong khac khong clia né.

CACH TIM HANG CUA MA TRAN.
Cach 1. Dung dinh nghia

« Chiramét dinh thtic con cp r khac khong
« Chiing t6 rang cac dinh thiic con cap 16n hon r (néu c6) déu bang khong.

o Kétluan hang ctia ma tran bang r.
Cach 2. Dung cac phép bién déi so cap

« Dua A vé dang béc thang B bang cac phép bién doi so cap

o Kétluan hang ctia A chinh 1a s6 dong khac khéng ctia B.
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Vidu 22 =

@ 1), [© L o -} g
di:=5d do:=dr+6d
A=|-6 6 5 -3|——|-6 6 5 -3 =19 (3) 2 6
ds:=ds3—4d,
4 4 7 3 4 4 7 0 6 9 -3
(1 1 _1 3 1 0 _1 5
ng:%dz 2 22 2 d1=d1+§d2 26 2
—= 1o 2 2| ——2= o 2
@ 3 d3:=d3—6d> @ 3
0 6 9 -3 0 0 5 -15
(1 0 -1 2 1 00 2
i LN %6 ) —»dl:d”%f 010 4
00 (1) -3] #*3% {001 -3

Hang ctia Ala 3.
Vidu 23 =
dzlzdz—dl
B _ ]. 7 —1 —2 —2 d3::d3—2d1 O 0 @ _5 _2
2 14 2 74 0 | de=ds-6di g 0o 0 1 0
6 42 3 13 00 -3 -5 -3
[1 7 17 1 3 0
dy=dsi-3d, [0 0 —2 —5 2| di=di-3ds {0 0 -2 -5 -2
0 0 0 00 O 1 0
00 0 5 0 00 0 0 O

r(B) =

|" Nghich ddo clia ma tran

DINH NGHIA. Mt ma tran vuong cap n dudc goi 1a khd nghich (hay khong suy bién) néu ton
tai mot ma tran B vuong cap n sao cho

AB=BA=1,

Ma tran B dugc goi 1a nghich ddo clia A. Néu khong ton tai mot ma tran B nhu vay, thi A dudc
goi 1a khong khd nghich (hay suy bién)

Vidu 24 = Cho

Vi
AB=BA=1

ta két luan rang B 1a mot nghich dao clia A va Ala ma tran khong suy bién.
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DINH Li. Néu mét ma tran cé nghich ddo, thi nghich ddo do la duy nhat. Khi do, ta ky hiéu
nghich ddo cia ma tran A la A™'.

Chitng minh. VG6i B va C la cac nghich dao caa A. Thi
BA=AC=1,.

Do do,
B=BI,, =B(AC)=(BA)C=1,C=C.

TINH CHAT.
(a) Néu A 1a ma tran kha nghich thi A~! kha nghich va (A™))"! = A.
(b) Néu Ava Bla cac ma tran kha nghich thi AB kha nghich va (AB)"'=B~14"".

(c) Néu A 1a ma tran kha nghich thi (A7) = (aA™)7,

DINH Li. Ma trdn vuéng A la khd nghich khi va chi khi det A # 0.

Chiing minh. (=) Vi Akha nghich nén ton tai ma tran A! théa AA™ = A" 1A=1,.

Do d6 (det A)(det A™!) =det AA™! =detl, = 1.

Tudo detA#0.

(<) V6idet A#0. Ta can tim ma trdn A™! thda AA ' = A 1A=1,.

Ta dinh nghia ma tran P, vuong cip n, dudc goi 1a ma trdn phu hop clia A, 1a ma tran cé
phan t{i 6 vi tri (i, j) 1a phan bu dai s6 Aj; clia a;;:

An An Am

A A A
P, = 12 A n2

Aln AZn Ann

Khi d6, phan t 6 vi tri (i, j) cia ma tran tich A(P,) la:
n
al-lAjl + aizAjz +...+ ainAjn = Z a,—kAjk
k=1

Voii=jthiy]_ aixAjr=XY]}_; airAix = det A (khai trién theo dong 7).

V6i i # j, ta dit B1a ma tran thu dudc tit ma tran A bang cach thay dong thi j clia A b6i dong
thi i. Khi d6, B c6 hai dong bang nhau nén det B = 0. Mt khéc, khai trién det B theo dong thi j
ta dugc

0=detB = blejl + bngjg +...+ bjnAjn
=aj1Aj+appAjp+...+ainAjp

n
= aiAjk
k=1
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Diéeu nay co6 nghia la

[detA 0 0
0 det A 0
A(Py) = .
0 0 detA
Tuong tu ta cing c6
[detA 0 0
0 det A 0
(Pa)A= :
0 0 detA]

1
Nhuvay Al =——(P
vay detA( A)

TIM MA TRAN NGHICH DAO BANG MA TRAN PHU HOP.
e Tinh det A

— Néu det A =0= Akhong kha nghich.
— Néu det A # 0 = sang budc tiép.

e Lap ma trdn phu hgp P4 cua A.

. A . 2 1
 Tinh ma tran nghich ddo A™' = ——

= P
detA( 4)

. A . 2 2 cosa —sina
Vidu 25 ®m Tim ma tran nghich dao cua A=

sinad cosa
Gidai TacOdetA=cos’a+sina=1#0.

A =DM cosa =cosa Ajp = (-D)'"*2(sina) = —sina
Ay = (-1)**(—sina) =sina Asp = (-1)**2cosa = cosa
Nhu vay

qlo| cosa sina

—sina cosa

TIM MA TRAN NGHICH DAO BANG PHUONG PHAP GAUSS-JORDAN.
e Lapmatran [A 1]

e Thuc hién trén [A I] cac phép bién doi so cAp dong dua ma tran A vé dang bac thang
thu gon, ta dugc ma tran [C D]. Khi d6, néu C = I thi D = A~! chinh 13 nghich ddo clia A.
Néu C # I, tic 1a ta khong dua dudc ma tran A vé I bang cac phép bién doi so cap dong
thi A khong kha nghich.
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