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Néi dung
Chuong 1: MA TRAN VA PINH THUC

Bai gidng mén
hoc Toan cao

cip C2 NoOi dung

Nguyén Anh
Thi

Noi dung

@ Chuong 1: MA TRAN VA PINH THUC

1. Ma tran.

2. Dinh thdc.
1“1 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gidi phuong trinh ma trin.

1. Ma trin.
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

cip €2 Ma tr&fm

Nguyén Anh
Thi

e Dinh nghia.
i e Cac dang dic biét cda ma tran.
s e e Céc phép toan vé ma tran.
. e dng i o Céc phép bien ddi so cip.
e Ma tran bac thang.
e Hang cda mjt ma tran.
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén

hoc Toan cao . ~

< C2 binh nghia

Nguyén Anh

Thi Pinh nghia
Mot ma tran logi m x n trén R la mét bdng chit nhdt gom m
dong, n cét voi mn hé sé trong R c6 dang

1. Ma trin. ayl a2 ... Qin
2. Dinh thic.
a a ... a
A= 21 22 2n
trén. aml am2 oo amn

A = (aj)mxn hay A = (a;), trong do a; € R.
12 hé s & dong 7, cot / clia ma tran A (hé s6 nay con dugc
ky hiéu 1a Aj).
Ky hiéu 1a tap hop tit cd nhiing ma trdn loai m x n
tréen R.
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

cip C2 ‘Dll’lh nghia

Ng“)fl?im Vi du
1 2
A= 123 EMQX?,(R),‘BZ 01 EMgXQ(R).
01 2 9 3

bPinh nghia
Ma trdn c6 cdac hé s6 bang 0, duoc goi la ma tran khong, ki

4. Ung dung: Giai

phuong trinh ma hiéu Om xn (hay 0).

tran.

Vi du
00 00
O03x4=10 0 0 0
00 00
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.
2. Dinh thitc.

1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Cac dang dic biét cia ma trdn

binh nghia
Ma trén vudng cdp n la mét ma trén loai n x n, (s6 dong bang
s0 c6t). Ky hiéu M, (R) la tdp hop cdc ma trdn vuéng cdp n.

Vi du

12 3 00 0
AeMs(R)=[4 5 6|, 0553=10 0 0
78 9 00 0
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

cip C2 Cac dang dic biét cia ma trdn
NewiATh - Binh nghia
Néu A = (ay) € My(R) thi duong chia cdc phan i
ai,as, ..., an, duoc goi la duong chéo chinh hay duong chéeo

9 cua A.
1. Ma trin. ayy aig ... Qin

2. Dinh thic.
a a e a
A 21 22 2n

anl an2 ... Qnn

Vi du
1 2 3
A=14 5 6
7 8 9
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao , v LN A
< C2 Cac dang d3c biét ctia ma trdn

Nguyén Anh
Thi

binh nghia

Mot ma tran chéo cdp n la mot ma trén vuéng cdp n ma tat cd
cdc hé s6 ndm ngoai duong chéo chinh déu bang 0. Néu A la
mot ma trdn chéo cdp n, ta ki hidu A = diag(ay1.ass, ..., auy).

Vi du

tran.

100
A =diag(1,5,9)=10 5 0
0 0 9
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.
2. Dinh thitc.

4. Ung dung: Giai
phuong trinh ma
tran.

1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Cac dang dic biét cia ma trdn

Pinh nghia
Ma trdn don vi cép n, ky hiéu I, hay I, la ma trén chéo cdp n
ma tdt cd cac hé s6 nam trén duong chéo chinh déu bang 1.

Vi du

100
=010
00 1
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Cac dang dic biét cia ma trdn

binh nghia

Ma trgn tam gidac trén (tuong ting ma lrdn tam giac duoi) la
mét ma trén vuéng ma tat cd cdc hé sé nam phia dudi (fuong
tng phia trén) duong chéo chinh déu bang 0.

Nhan xét

Ma trén vuéng A la ma tran duong chéo khi va chi khi A vua
la ma trgn tam giac trén vua la ma trgn tam giac duoi.

Vi du

1 2 3 0 0
A=|0 5 6], B= 0
0 09
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao , 2 z SA A
cip C2 Cac phép toan vé ma tran
Nguyén Anh
Thi
binh nghia (so sanh hai ma trin)

Cho hai ma trégn cung logi A = (aj)mxn v@ B = (bj)mxn. Ta

fgwee noi A bang B, kg hiéu A = B, néu a; = by, Vi € 1,m, j € 1,n.

2. Dinh thic.

Vi du
Tim x,y,2,t dé

x+1 ¢\ _ [(3y—-4 t+z
-1 z) \y—1 2z+2
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

2. Dinh thic.

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Cac phép toan vé ma tran

Pinh nghia (phép lay chuyén vi)

Cho A = (aj) la mgt ma trdn loai m x n. Ta goi ma trin
chuyén vi cia A, kg hidu A", lad ma trdn loai n x m, c6 dupc tu
A bdng cdch xép cdc dong cua A thanh cdc cét tuong ting,

ayl di2 ... AQin
- s & a a L..ooa .
nghia la néu A= | "% % | thi
aml  Am2 Amn
ail] azr ... Qami
AT _ a2 dazp ... dm2
aln aZn PN amn
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao , 2 z SA A
cip C2 Cac phép toan vé ma tran
Nguyén Anh
Thi

Noi dung . _

'L:h\,l'()‘ng“l: MA Dlnh nghla

KoLl A Néu AT = A thi ta noi A la ma tran doi xiing. Néu AT = —A thi
evin noéi A la ma tran phdn xing.

ol Tinh chat

L Cho A,B € Myyn(R). Khi do
° (AT)T :A,‘
° AT = BT <:>A = B.

nghich va ma trin
nghich ddo
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Bai gidng mén
hoc Toan cao

Noi dung
Chuong 1: MA TRAN VA DINH THUC

1. Ma tran.
2. Pinh thic.
3. Ma tran kha nghich va ma tron nghich dao

4. Ung dung: Gii phuong trinh ma trin.

i C2 Cac phép toan vé ma tran
Nguyén Anh
Thi
Vi du
1 -1 45 _1 72
VGiA=| 6 -8 0 1 |tacsAT =
S 0 4 -3 6 i
5 1
1 2 -2
B = 2 4 5 | la ma trgn doi xing.
-2 5 6
0 -2 1
C= 2 0 =3 | la ma trdn phdn xing.
-1 3 0
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

CuuDuongThanCong.com

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma tran kha nghich va ma tran nghich dao

4. Ung dung: Gii phuong trinh ma trin.

Céac phép toan vé ma tran
bPinh nghia (Phép nhan v6 huéng v6i ma tran)
Cho ma trgn A = (aj) va s6 thuc o € R. Ta dinh nghia oA la

ma trén c6 t A bang cdch nhan tdt cd cac hé sé cia A véi o,
nghia la

oA = (aay)

Ma trgn (—1)A dugc kg hiéu la —A, duoc goi la ma trgn doi
cua A.

Vi du

3 4 1 . 6 8 2
ChoA—(o ) _3),z‘a002A(0 9 —6)’
-3 —4 -1
_A:< 0 —1 3>'

NiNsUencARAUdientUBak gidng mon hoc Toan cao cip C2


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.
2. Dinh thitc.
3. Ma trin khi

n, rin

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Cac phép toan vé ma tran

binh nghia (Phép cong ma tran)
Cho A,B € Myn(R). Khi d6 t6ng ciia A va B, kg hiéu A + B,
la ma tran duoc xdc dinh bdi:

Ky hiéu A — B := A + (—B) va goi la hiéu cua A va B.
Vi du

34 1 23 0
Ch"A:(o 1 —3>’B:<1 2 —3)

Tinh A+ B va A — B.
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

4. Ung dung: Gidi
phuong trinh ma
rin

1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Cac phép toan vé ma tran

Tinh chat

VGi A,B,C € Myxn(R) v@ o, B € R, fa c6
i. A+B=B+A;

i. A+B)+C=A+ (B+C);

i, Opxrn +A = A+ Oppsn = A5

A+ (A) = (FA) +A = Oy

v. A+B)T =AT + BT,

vi. a(A+B) = oA + oB;

i

<

vil. (a+ B)A = oA + BA;
viii. (—a)A = a(—A) = —(ad).
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

2. Dinh thic.

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Cac phép toan vé ma tran

binh nghia (phép nhan ma tran)
Cho hai ma trgn A = (ay;) loai m x n va B = (b;) loai n x p.
Ta dinh nghia fich cua hai ma trdn A va B, ky hiéu la AB, la
ma tran dinh boi:

e AB co logi m x p.

e AB c6 hé s6 ¢ dong i, cét j dupc tinh bdi cong thiic

n
(AB)j = agbi; = anbyj + apby + - - - + Ainbr.
k=1
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

i C2 Cac phép toan vé ma tran

Nguyén Anh
Thi

bln
hﬁn

1. Ma trin.

2. Dinh thic.

3. Ma trd PR PR

anl tn?2

hnn

Vi du

1 3
,B=1| 2 1 |, timtich AB ="
3 -1

Voi A =
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao , 2 z SA A
cip C2 Cac phép toan vé ma tran
Nguyén Anh

Thi Tinh chat
VO”Z‘A Emen(R), B,Bl7BZ eMnxp(R), C EMpxq(R),

o A =Ava Al, = A. Ddc biét, voi A € M,(R), ta co

LA=Al, =A.

D]uionL trinh ma

o Opxmd =
A=My(R

0 xn l)d AOnxq — Oqu. DﬁC biét, Ud’i
) ta co

Onan :Aonxn = Onxn-
o (AB)T = BTA.
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao , 2 z SA A
cip C2 Cac phép toan vé ma tran
Nguyén Anh
Thi

o Phép nhan ma trin c6 tinh chat két hop, nghia I3

(AB)C = A(BC).

1. Ma trin.

e e Phép nhan ma tran c6 tinh chit phan phéi doéi véi phép
matic cong , nghia la

A(B1 + B3) = AB1 + ABy;
(Dl + DZ)A = DA + D5A.
Cha y
Phép nhdn ma trgn khéng co tinh giao hoan.
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

i C2 Cac phép toan vé ma tran

Nguyén Anh
Thi

binh nghia (lay thtta ma tran vudng)
Lk Cho A € My, (R). Ta goi lay thua bdc k cua A la mot ma trgn
- thuéc M,(R), ky hidu A, duoc xdc dinh nhu sau:

AY = A = A;A% = A4; . AR = A4

Nhw viy Ak =A - A
N——
k lin
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.
2. Dinh thitc.

g dung: Gidi
phuong trinh ma
tran.

1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Cac phép toan vé ma tran

Vi du

Cho A = (1 p . Tinh A%, A3,..., tw do suy ra A*°.

0 1

R HHE
e (069 )

1 200x3
200 _
Suy ra A _(O 1 )
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén

hoc Toan cao , 2 oA A ~
cip C2 Cac phép bién doi so cap
Nguyén Anh

Thi binh nghia
Cho A = (aj)mxn- Ta goi phép bién doi so cap trén dong, viét
tdt la phép BDSCTD trén A, la mot trong ba loai bién doi sau:
v e Loai 1: Hodn vi hai dong i va j (i # j). Ky hiéu: d; — d,.
ey e Loai 2: Nhén dong i véi mot s6 o # 0. Ky hiéu: d; := ad,.
" e Logi 3: Cong vao mét dong i vdi (3 lin dong j (j # i). Ky
hiéu: d; = d; + fd;

V6i o la mot phép bién doi so cap, ki hiéu p(A) la ma trgn c6
w A qua .

Vi du

1 -2 dyds 2 3 dy:=2d 2 3
2 3 1 -2 2 —4
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén

hoc Toan cao Nhan Xét

cap C2
Nguyén Anh
- 1A% g 2 g
d; dp=L1d;

2. A A=A —=23 A

3. A —>d’”:d"+ﬂ LN i s N
1. Ma tran.
2. Dinh thic.

Pinh nghia

Cho A,B € Mpxn(R). Ta noi A tuong duong dong voi B, kj
hiéu A ~ B, néu B c6 duoc tur A qua hitu han phép bién doi so
cdp trén dong ndo do. Vay A ~ B < 1, ..., ¢ la cdc phép
BDSCTD sao cho

AL A Ay 24, =B
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.
2. Dinh thitc.
: n khi

1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Ma tran bac thang

binh nghia

Cho A € Myyn(R). Hé 56 khdc 0 diu tién ké tir bén trdi cua

méi dong duoc goi la phin ti co so cda dong dé. Ta néi A la

ma trén béc thang néu A théa hai tinh chdt sau:

1. Cdc dong khdc 0 luén luén & trén cdc dong bang 0 cia A.

2. Trén hai dong khdc 0 cua A, phdn ti co sé cua dong dudi
bao gio' ciing & bén phdi cot chita phdn ti co sé cia dong
trén.
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

Noi dung

Chuong 1: MA
TRAN VA
PINH THUC
1. Ma trén.

2. Dinh thitc.

3. M hi
nghich va ma trin
nghich ddo

4. Ung dyng: Gidi
phuong trinh ma
trin.

CuuDuongThanCong.com

0
0

0
0

0

Chuong 1: MA TRAN VA DINH THUC

0

1. Ma tran.

2. Dinh thic.

3. Ma tran kha nghich va ma tron nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Nhu vdy ma trin bic thang sé c6 dang

Ma tran bac thang

a1k, .. din
a2k, ... (2n

0 L N )

hiNsénCcART AU eNtUBRE ging mon hoc Toan cao cdp C2
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

cép C2 Ma trzfln bﬁc thang
Nguyén Anh
Thi
Vi du
1 2 5 4 2 2 3 21
00317 0 0 4 2
A=1o 000 48 |0 1 0 3
000 0O 0000
A la ma trdn bdc thang, B khong la ma trdn bdc thang.
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao A A
i C2 Ma trdn bac thang

Nguyén Anh
Thi

binh nghia (Ma trdn bac thang rat gon)
Ma trégn A dugc goi la ma tran bac thang rit gon néu cdc tinh
2 o chét sau duoc thod

1. A co dang bdc thang.
2. Cdc phdn ti co sé déu bang 1.

3. Trén cot c6 chita phdn ti co s, cdc hé s6 ngodi phdn i co
s6 déu bang 0.
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

2. Dinh thic.

n a ma
nghich dio
4. Ung dung: Gidi
phudng trinh ma
trén.

1. Ma tran.
Néi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Vi du
1 00 0 4 1 3027
01 00 -7 01 000
C=loo11 2P |oo100
0000 O 000 00
C la ma trdn bdc thang rut gon, D khong la ma trgn bdc thang

rut gon.

Nhan xét
Mot ma trgn A thi c6 nhidu dang béc thang, tuy nhién cdc
dang bdc thang cia A déu cé chung sé dong khdc 0.
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Ma tran bac thang

Pinh nghia

Néu A tuong duong dong v6i mot ma trén bdc thang rut gon B
thi B duoc goi la dang bac thang rit gon ciia A. Dang bdc
thang rit gon cia mét ma trén A la duy nhdt va duoc ky hiéu
Ry.

Vi du
1 2 3 -2
ChoA=| -2 -5 1 —4 |, timRy?
3 6 9 -6
1 0 17 -18
Ry=101 -7 8
00 0 0
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao A
i C2 Hang ctia ma tran
Nguyén Anh
Thi

bPinh nghia

Cho A € Mpyyn(R), s6 dong khdc 0 cia mét dang bdc thang
cua A la hang cua A, kg hiéu r(A).

Vi du

ciwwe s Tim hang cda ma trgn

phuong trinh ma
trén.

— DD
DN — DN
— DO
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

4. Ung dung: Giai
phuong trinh ma
trin.

CuuDuongThanCong.com

Noi dung
Chuong 1: MA TRAN VA DINH THUC

Pinh nghia

binh 1y Laplace

1. Ma tran.

2. Pinh thic.

3. Ma tran kha nghich va ma tron nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Dinh thac

Khai trién dinh thdc theo dong va cot
Céc tinh chét cta dinh thic
Pinh thic va cac phép bién d6i so cap
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao .
< C2 binh thuac

Nguyén Anh
Thi

bPinh nghia
Cho A = (@j)nxn € Mn(R). Dinh thic cua A, dugc ky hiéu la
det A hay |A|, la mét s6 thuc duoc xdc dinh bang quy nap theo
n nhu sau:

e Noun=1,A=(a), thi |A| = a.

) ajl a g
e Néeun=2 A= 212 g
az1 a

1. Ma trin.

trin.

A| = anaz — apzaz.
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

cip C2 Dmh thic

Nguyén Anh
Thi
api a2 - dn
) asy as --- a .
o e Neun>2,A= 21 2 | thi
apl an2 - Qann

s . dons 1
Al == an ()AL + aiz(~1)2A112)] +

-+ a1 (—=1)A(1|n)), trong d6 A(ilf) 1a ma tron cd
dugc tir A bang cach xda di dong 7 va cot j clia A.
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

cip C2 Dmh thic

Nguyén Anh
Thi
Vi du
Cho A = ( }; :g ) Khi do |A| = 1.(=2) — (=3).4=10
s Vi dy

Giai 1 3 6
e ChoA= (1 4 10 | A=
1 5 15
4 10 10 1
1+1 _1\142 _1\143
1(-1) 5 15‘+3( 1) 1 15’+6( 1) 1
=10-15+6=1
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén

hoc Toan cao J
cip C2 Quy tac Sarrus
Nguyén.Anh
Thi Trong truong hgp n = 3, thi ta c6 ma tran

apin aiz a3
A= | a azp ax

2. Dinh thc. asy dsz ass

n khi

Ap dung dinh nghia trén ta c6 thé tinh dugc dinh thic cda A

age a3 as1 a3
|A| :all(—1)1+1 —|—012(—1)1+2
asz ass asy ass
143 | Q21 a2
ai3(—1)""
asy as2
= a11a22a33 + A12a23a31 + A13A21A32 — A13A22A31 — A11A23A32 —
a12a21as3
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

cap C2
Nguyén Anh T day ta dua ra quy tic Sarrus, dua vao so do nhu sau
Thi

cotl cot2 cot3 cotl cot2

R A A A

41 G2 A3 a1 a1
an1 gy (‘!‘23 " P N a 29
agy Ta 32 -"""‘f&-‘ig . ~-.;\(.!:31\ “'ﬁ'-‘gg\

1. Ma trin.

trin.

Theo d6 dinh thic bing téng cac tich s6 cta timg b 3 s trén
cac duong lien nét trix di tong cac tich s6 cta ting bd 3 s6 trén
cac dudng khong lién nét. Hoic
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

2. Dinh thc.

3. Ma trin khi

1. Ma tran.
Néi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

ay a2 as e % O ¥ O e
as1 a4 AaA33 |=— O e %x — O e
asy as2 ass * O o ¢ x O

Pinh thtc cia ma trin A dugc tinh bing téng cac tich s6 cla
ting bd 3 s6 tuong tng véi cling mot ky hiéu trong hinh mau
d6 trr di tong cac tich s6 cta ting bo 3 s6 tuong Gng véi cing
mot ky hiéu trong hinh mau xanh.

Vi du

1 2
Tinh dinh thuc |A| = | 4 2
31

Gl = W
Il

125+213+341-323-111-245=-31
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén

hoc Toan cao . o N . P N N
cip C2 Khai trién dinh thic theo dong va

Nguyén. Anh c 6t
Thi e

binh nghia
Cho A = (a)nxn la mdt ma trgn vudng cdp n véi hé s6 trong
R. V&i méi i,j, ta goi c;; = (—1)"VdetA(ilj) la phan bu dai s6
cia hé s ay, trong do A(ilj) la ma trgn vuéng cdp (n — 1) c6
duoc tr A bang cdch xéa dong i, cot j.
Pinh Iy
Cho A = (@j)nxn € Mn(R). VGi mbi i,j , goi c; la phan bu dai
s0 cua hé s6 a;. Ta co

o Cong thic khai trién |A| theo dong i |A| = S_F_, ayCir-

o Cong thifc khai trién |A| theo ct j: |A| = Sp_, axicy-
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

trin.

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Chay
Trong viéc tinh dinh thic cia ma trén ta nén chon dong hay
cot c6 nhidu s6 0 dé tinh.

Vi du

1 11
Tinh dinh thic cua ma tran | 2 3 1
3 4 0
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1. Ma tran.
Néi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén

hoc Toan cao A r ey A, . ~
<o C2 Mot so tinh chat cta dinh thic
Nguyén Anh

Thi Tinh chat
Cho A,B € My(R). Khi d6:

i JAT| = IA].

e ii. |AB| = |A||B].

2. Dinh thc.

Al = 0,

iv. Néu A la mot ma tran tam gidc thi |A| bang tich cdc phdn
ti trén duong chéo cua A.

v. Néu dong i cia A la tong cua hai dong (b1bs . ..b,) va
(c1€2 .. .cn). Khi do |A| = |B| +|C|, trong d6 B,C lan luot
la cdc ma trén c6 tu A bang cdch thay dong i bang
(b1b2 .. bn) va (C]C2 .. .Cn>.

iii. Néu ma trén A c6 mét dong hay mét cét bang 0 thi
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

4. Ung dung: Giai
phuong trinh ma
trin.

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich dao
4. Ung dung: Gii phuong trinh ma trin.

Pinh thic va cac phép bién doi so

cap

Pinh Iy
Cho A, A’ € My(R). Khi d6

- di—d; .
O Nou A TAA', thi || = —|A|;
l
O New A “=2%, | = ald];
di:=d;+3d;
© Nou A S8 41 i W) = 14,
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén Vi du

hoc Toan cao

Eanle2 1 3 7 ding 2 1 3 7
Nguyflt:i Anh 2 60 -8 | =——211 3 -4
5 —-12 4 5 —12 4
cot 2 1 1 7
— 23| 1 1 -4
1. Mt 5 -4 4
e . 1 1 7
=60 0 -11
5 —4 4
dong 2

6(—11)(—1)2+3 = —504,

1 1
5 —4

Chay
Vi |AT| = |A| nén trong qua trinh tinh dinh thiic ta c6 thé si
dung cdc phép bién déi so cdp trén cot.
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1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao . P

o C2 binh Iy Laplace
Nguyén Anh L4 en P~ ) P ~ ~ 2 N

Thi o Ky hiéu A2»-%1J2:+Jk |3 ma trdn chi ldy cac dong

i1,i9,...,1 va cac cOt j1,jo,...,j; cla A.
o Ky hidu 4, _ii1jo..ji 1 ma trdn co duge bang cach bd
di cdc dong i1,is, ..., i va cac cit j1,jo,...,jr cia A.

bPinh 1y (Laplace)
Cho A la ma trgn vuéng cdp n. Chon cdc dong
nh<ip< -'-<ik, ta co:

1. Ma trin.

trin.

Al = Z (i1)(il+i2+"'+ik)+(il+j2+"'+jk)X

11 <tp<---<iy,

|A11712»~~-71k'z/11127--~:/k| X |Ai1,i2,...,ik;j1,j2,...jk
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.
2. Dinh thic.

3. Ma trgn khi
nghich va ma trin
nghich dio

4. Ung dung: Giai
phuong trinh ma
tran.

CuuDuongThanCong.com

1. Ma tran.
Noi dung 2. Pinh thic.
Chuong 1: MA TRAN VA DINH THUC 3. Ma tran kha nghich va ma tran nghich ddo
4. Ung dung: Gii phuong trinh ma trin.

Ma tran kha nghich va ma trin
nghich dao

e Dinh nghia
e Nhin dién ma tran kha nghich
e Phuong phap tim ma trin nghich dao
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

2. Dinh thic.

3. Ma trin khi
nghich va ma trin
di

1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

binh nghia

Pinh nghia

Cho A € My(R). Ta néi A khd nghich néu ton tai ma trdn B
sao cho AB = BA = I,,. Néu B thda didu kién trén duoc goi la
ma trén nghich ddo cua A.

Nhéan xét
Ma trdn nghich ddo cia mét ma trén khd nghich la duy nhdat.
Ta ky hiéu ma trén nghich ddo cia A la A~

Vi du

(35 C a1 2 -5
ChoA_<1 2>.KhzdoA _(_1 3>
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.
2. Dinh thic.

3. Ma trgn khi
nghich va ma trin
nghich dio

4. Ung dung: Gidi
phudng trinh ma
trén.

1. Ma tran.
Néi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Tinh chat
Cho A,B € M,(R). Gia su A khd nghich va c6 ma trgn nghich
ddo la A=Y, Khi do

o A~ khd nghich va (A~1)"! = A.

o AT khd nghich va (AT)~1 = (A~1)T.

o Vo € R\{0}, oA khd nghich va (cA)~! = 1A~

e Néu A va B khd nghich thi AB khd nghich, hon nita

(AB)~! = B-141.
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Bai gidng mén
hoc Toan cao

1. Ma tran.
Néi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Nhén dién ma tran kha nghich

bPinh Iy
Cho A € My(R). Khi dé cdc khdng dinh sau la tuong duong:

cap C2
Nguyén Anh
Thi
1.
1. Ma trn. .
2. Dinh thic. 1.
3. Ma trin khi

nghich va ma trin

e iii.

Iy]\u (ng trinh ma

CuuDuongThanCong.com

iv.

A khd nghich.

4] 0.

r(A) =n.

Ton tai cdc phép BPSCTD o1, ..., ¢ bién ma trén A thanh
ma trén don vil,. A 25 A — ... ﬁ>Ak = [,,. Hon nia,
khi do qua chinh cdc phép BDSCTD o1, o, . .., o ma
trén don vi I, sé bién thanh ma trdgn nghich ddo A~!:

L 2B — .. 2B, =A"1
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Bai giang mon
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

2. Dinh thic.

3. Ma trin khi
nghich va ma trin
nghich ddo

1. Ma tran.
Néi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Phuong phéap tim ma tran nghich
dao
Phuong phap 1
Lap (A|l,) va dung cac phép BDSCTD dua A vé dang bic thang
rat gon: (All,) 25 (A11B1) — ... 22 (4,]By) . ..
Trong qué trinh bién d6i c6 thé xay ra hai truong hop:

e Truong hop 1: Trong day bién déi trén, ton tai p sao cho
ma trin A, c6 it nhat mot dong hay mot cot bing 0. Khi
d6 A khong kha nghich.

e Trudng hop 2: Moi ma tran A; trong day bién déi trén déu
khong c6 dong hay cot bang 0. Khi d6 ma tran cudi cing
trong day trén c6 dang (I,|B). Ta c6 A kha nghich va
A7l =B.
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

2. Dinh thitc.
3. Ma trin khi
nghich va ma trin
nghich dio

1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Phuong phéap tim ma tran nghich
dao
Phuong phap 2
Cho A = (aj) € Mn(R). Pit C = (cj) v6i ¢ = (1) F|A(l))| 1a
phan bit dai s6 clia ;. Ta goi ma trén chuyén vi CT ctia C la
ma tran phu hgp cia A, ky hiéu 1a adj(4). Khi d6 ma tran
nghich ddo ctia ma trin A dudc xac dinh béi

A7l = —adiA
v
Vi du
1 11
Tim ma trén nghich ddo cuiaA= | 2 3 1
3 40
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Bai giang mon
hoc Toan cao
cap C2

Nguyén Anh
Thi

1. Ma trin.

2. Dinh thic.
3. Ma trin khi
nghich va ma trin
nghich dio

1. Ma tran.
Néi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

11
c31 = (—1)**1 3 1 ‘ = —2;c3 = (—1)3?2 5 1 ‘ =1
| = 3c31 + 4e = 3.(—2) + 41 = —2 £ 0.
Vay ma trdn A kha nghich.

Tuong tu nhu trén ta c6 thé tinh dugc ¢ = —4;¢12 = 3;¢13 =

—1;C21 = 4; Coo = —3;C23 = —1;C33 = 1. Ttr d6 ta c6 ma trefm
-4 3 -1 -4 4 -2
C= 4 -3 -1 | vaadi(4) = 3 -3 1 ].Suy
-2 1 1 -1 -1 1
-4 4 -2
raA™! = fradi(d) = & 3 -3 1
-1 -1 1
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kh nghich va ma trin nghich dio
4. Ung dung: Gii phuong trinh ma trin.

Bai gidng mén
hoc Toan cao

cap C2
MR He qud
Ma trgn A = < z fl ) khd nghich khi va chi khi ad — bc # 0.

Khi do
1. Ma tran. A_l o 1 d _b
2. Dinh thic. —
5. i i ad—bc \ —¢c a

nghich va ma trin
nghich dio

4. Ung dung: Gidi
phuong trinh ma

Vi du
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich d4o
4. Ung dung: Gidi phuong trinh ma tran.

Bai gidng mén

hoc Toan cao X N A
"eip O3 Gidi phuong trinh ma tran
Nguyén Anh
Thi
Pinh Iy
e Cho cdc ma trgn A,A’ € M,(R) khd nghich va B € Myyp(R),
e C € Myyn(R), D € My(R). Khi do

m © AX=B < X=A"'B;
e XA=CeX=CAL;
e AXA' =D < X =A-1pA-1,
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Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

4. Ung dung: Gidi

1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich d4o
4. Ung dung: Gidi phuong trinh ma tran.

Giadi phuong trinh ma tran

Vi du
Cho hai ma trdn
1 2 3 =2 1 -1 0 0
2 -1 -2 -3 0 1 -1 0
A= 3 2 -1 -5 B = 0O 0 1 -1
2 -3 1 -3 0 0 0 1

phuong trinh ma
tran.

o

o

CuuDuongThanCong.com

. Chiing 16 A khd nghich va tim A~
. Tim ma trdn X théa AXA = AB.
. Tim ma trdn X thda A’XA% = ABA®.
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1. Ma tran.
Noi dung 2. Dinh thic.
Chuong 1: MA TRAN VA PINH THUC 3. Ma trin kha nghich va ma trin nghich d4o
4. Ung dung: Gidi phuong trinh ma tran.

Bai gidng mén
hoc Toan cao
cap C2

Nguyén Anh
Thi

Hé qua
Cho cdc ma trgn A € My(R) khd nghich va B € My»»(R),
i C € Myyn(R). Ta c6

2. Dinh thic.
O T -
it s ma e NéuAB =0 thi B=0.
nghich dio

p i <’
et oy e NéeuCA=0thi C=0.
tran.
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