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1. CAC PHEP BIEN POI SO CAP TREN MOT MA TRAN

Ta goi phép bién doi so cap trén ma train A € M., (K)
1a phep bién do1 c6 mot trong cac dang sau:

(D61 cho 2 hang hay 2 ¢4t vd1 nhau)

b/ hi —> (l.hj (CI —> (l.hi), a ?é 0

(Nhan mot hang hay mot cot voi 01 s6 khac khong)

¢/ h; — h; + Bh; (C; — C; + BC;)

(Thém vao mdt hang hay mot cot bdi s6 ctia hang khéc
hoac cot khac)
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1. CAC PHEP BIEN POI SO CAP TREN MOT MA TRAN (tt)

Ky hicu:A— B dé chi ma tran B nhan duoc tir ma tran
A sau moQt sO htru han phep bi€n do61 so cap trén A

Vi du:
1 2 3 1 2 3 1 2 3
ho < h ha ™ 2.h
A=l4 5 6 2 —2->]7 8 9 < =17 8 9
7 8 9 4 5 6 8 10 12
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2. PINH NGHIA MA TRAN BAC THANG

Cho ma tran A € M_,.(K)
Ma tran A duoc goi 1a ¢c6 dang bac thang néu nhu:

a/ Cac hang khac khong (c6 it nhat mot phan tir nam
trén hang nao do khac khong) nam trén cac hang
bang khong.

b/ Vi hai hang Khac khong, phan tir khac khong
dau tién 6 hang dwéi luén nam bén phai cft chira
phan tu khac khong dau tién & hang trén.
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2. PINH NGHIA MA TRAN BAC THANG (tt)

Vi du:
1 2 3 4 5
2 1 0 4 3
~ 00\146
A~lo 0|3 1 4 B =
0000‘3
0 0 02 1
0 0 0 0 0

La nhirng ma tran bac thang

Chu ¥ y: Moi ma tran deu cO the dua vé dang bac thang
nho cac phép bién d6i so cap. Ta minh hoa bdi vi du
Sau.
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2. PINH NGHIA MA TRAN BAC THANG (tt)

1 2 0 1 4 1 2 0 1 4
2 4 1 "1 2| MIRmojg 9 1 —3 ~6
A= — 0 "0y 20
0 1 1 2 5 0 1 1 2 5
3 S 2 2 11 0 1 2 5 1
1 2 0 1 4 1 2 0 1 4
om0 1 712 T L le 1 T2 TS
0 0 1 ~3 6 0 0 1 ~3 6
0 1 2 5 1 0 0 1 3 6
1 2 0 1 i
0 0 1 3 6
0 0 0 0 0
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3. PINH NGHIA HANG CUA MOT MA TRAN

a/ Dinh nghia:

Cho ma tran A € M,,,(K). Ta n61 ma tran A ¢o hang
bang p (ky hi¢u la r(A) D) néu nhu A chira mdt ma
tran con cap p c0 dinh thirc khac khong, con mo1 dinh
thtrc con cap p+1 déu bang khong.

No1 mot cach khac, hang cuia ma tran A 1a cap cao nhat
cua dinh thirc con khac khong cua no.

* Ta quy udc ma tran 0 co hang bang 0
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3. PINH NGHIA HANG CUA MOT MA TRAN (tt)

b/ Hang cua ma tran co cac tinh chat sau:

.1(A) =r(AT)

M(A ) < min{m,n}
.T(A+B) <r(A) + r(B)
.7(A.B) <min{r(A),r(B)}

. Choma tran A € M,,,(K)
X e M (K), detX #0

Y € M_(K), detY # 0
Khi d6: 1(A) = r(A.X) = r(Y.A)

ooooooooooooooooo
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3. PINH NGHIA HANG CUA MOT MA TRAN (tt)

b/ Hang clia ma tran cé cac tinh chat sau (tt):

‘NéuA —» B Ma tran B nhan dugc tir A qua mot SO
hitu han cac phép bién doi so cap)

Khi do: r(A) = r(B)

.Néu A € M (K) thi:
+r(A)=n< detA£0
+r(A)<n< detA=0
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3. PINH NGHIA HANG CUA MOT MA TRAN (tt)
¢/ Dinh ly:

Cho A € M_,(K) 1a mot ma tran bac thang c6 p hang
khac khong.
Khi do: r(A)=p

Nhan xét:

Tu dinh Iy nay ta thay, dé tim hang cua mot ma tran,
thi ta bién doi so cap trén ma tran da cho dé dua nod vé
dang bac thang. Khi d6 ta dé dang suy ra hang cua ma
tran.
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3. PINH NGHIA HANG CUA MOT MA TRAN (tt)

Vidu 1: Tim hang cua ma tran

(1 4 —5) (1 4 ~5
o) 2 4 hg > hg ~3h; o) 2 4
_ he > he — 2 h,
A~ 3 1 7, T T 720 T11 22
0] 5 — 10 0 5 — 10
\ 2 3 0 / \0 S} 10
(1 4 5 ) (1 4 —5)
ha ™ h, T11h
1 0 1 2 h, > hy —5h, 0 1 —2
h2 ohz hr,_)h;+5h')
T 7,0 ~11 22 > ~ 7,0 0 0
0 5 — 10 0 0 0
= r(/E\)O: 2
5 10 / \0 0 0/
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3. PINH NGHIA HANG CUA MOT MA TRAN (tt)

Vi du 2: Tim hang cua ma tran sau theo tham s6 a

(1 2 3 41
> 5

B 3 4 |
AT |
3 4 5 6
L4 5 6 aJ
1 2 3 4 1 2 3
h, ™ h 2h ( W (
b g —g - 3 | MeMe2h g -7 —p -
A — e — h+_h43h_>|
0 ~2 ~4 6 0 0 0
Lo 3 16J Lo 0 0 a7
(12 3 4 W Bién luan:
—nea, 0T 723 ; ;a=7thir(A)=2
LO 0 J .az7thir(A)=3
0 0
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4. MA TRAN NGHICH PAO
a/ Pinh nghia ma tran phu hop
Cho A= (a;;) € M,(K), khi d6 ta goi ma tran

T

A A . A

11 12 1n
_ Ay Ay - Ay, . A . A
P la ma tran phu hop cua ma tran A
Anl An2 Ann

O day: A; = (-1)™ det(C,J) la phan bu dai so cua phan tir ajj-

o la ma tran co cap (n—1) nhan duoc tor ma tran A
bang cach bo hang thir i va cot thit j.
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4. MA TRAN NGHICH DPAO (tt)

Ma tran phu hop P, c6 tinh chat sau:
A.P, =P, A= (detA).l_
1 1 0

Vidu: Chomatran A =|1 1 1| Hay tim ma tran phu

th PA 0o 2 1
1 1 1 1
= 1*1 = — .. - 1*2 = — ..
AL T (D) 1, A, (D C 1;
2 1 0 1
Cud1 cung ta tinh dugc ma tran
T
1 1 2 1 1 1
= — — : — — —
P, 1 1 2 P, 1 1 1
1 1 0 2 2 0
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4. MA TRAN NGHICH PAO (tt)
b/ Pinh nghia ma tran nghich dao
Cho ma tran A € M_(K)
A duoc goi 12 ma tran khong suy bién néu det(A ) # 0
A duoc goi 13 ma tran kha nghich néu ton tai B € M, (K)
sao cho: AB=B.A=1,

Luc nay, B dugc go1 la ma tran nghich dao cua A va
duoc ky hiéula B=A"

Dovaytaco: AALT=ALA=I
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4. MA TRAN NGHICH DPAO (tt)

¢/ Dinh ly
Cho ma tran A € M_(K)

A khong suy bién < A kha nghich va luc nay
. 1

A P
det A

A

d/ Ma tran nghich dio c6 cac tinh chat sau:

Cho A, B € M_(K). Khi do:

. Néu A khong suy bién thi AL, AT ciing khong suy bién
va(A)t=Ava(A)t=(ADT

: Néu A va B khong suy bién thi A.B ciing khong suy
bién va (A.B)* =B1A"
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4. MA TRAN NGHICH PAO (tt)

1 2
Vidul: ChoaA :( W.T‘ImA_l
’ \3 4/

Nhan xeét: detA =—2 # 0. Vay A kha nghich.

Tacod: A, = (1)14, A, = (-1)12.3
A, = (-1)>t2, A, =(-1)>21

.
( 4 - :ﬂ ( 4 - 2W
L= 2 1) \— 3 1)
R L 1 1 ( 4 ZW
Viy A = P, ==
det A 2\ =3 1)
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4. MA TRAN NGHICH PAO (tt)
1 2 3
Vidu2:Choa=13 2 ~4].TimA

2 "1 0

Nhan xét: detA =1 # 0 nén ton tai AL

Taco: Apj=-4 A,=-3 Aj=-7
Ay,=3 A,=6 Axp=5
Ay =2 Agp=-3 Ap=-4

_ _ _ T [ _ _
4 8 [ 4 3 2
— P, | 3 6 51 =178 6 75
2 5 4 T 5 4
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4. MA TRAN NGHICH PAO (tt)
\

! 3 2
Vay _ 1 _ _
' AT P, =178 6 75
detA
T 5 4

e/ Tim ma tran nghich dio bang cac phép bién doi so
cap trén hang

Ta con c6 mét thuat toan khac dé tim A~ chi qua cac
phép bién doi so cap trén hang nhu sau:

PB BDBD

(A1) 8= At

)

Chu y: Phuong phap nay tién cho viéc tinh A=t ma ma
tran A cO cap cao.
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4. MA TRAN NGHICH PAO (tt)

(1

Vidu3:Cho A=13
2

4 4 _
Ta viet 1 2 3
3 2 T4
2 1 0

h, > h, ~3h,

2
2

3

4

.Tim A1
0
0
1
-3 1
5 |73
6 |72
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4. MA TRAN NGHICH PAO (tt)

Vi du 3 (tt):

1 2 -3/ 1 o0 o
i I T T e T B
\(dgongthgn cong . o2 9 1,
/ _ _ \
h = by~ 2y 1 o ~—1 | 3 2 2
e I D T B 1 1
0 0 1 |-7 5 ~ 4y
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4. MA TRAN NGHICH PAO (tt)

Vi du 3 (tt):

4 - — o0
hy = hy * ha 1 0 0 4 3 2
heZho—hs |5 1 o |8 6 — 5
o) 0 1 |~ 7 5 — 4)
(— 4 3 —2)
-1 _ . .
— B 8 6 5
. [ S 4
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BAI TAP CHUONG 4: HANG CUA MOT MA TRAN

& MA TRAN NGHICH PAO
Bal 1: Tim hang ciia ma tran
1 A ~- 5 ( 1 0 4 2 1 )
0 5 -4 I 2 2 1 5 1 I
_ _| 2 1 5 0 1
al A 3 1 7 b/ A~
| —1 2 2 6 1 |
0 5 10 | 5 . -5 . - |
\ 2 3 0 L 1 2 3 7 2J
1 —1 1 2 4
12 2 3 5 7
cl/ A~
3 "~ 4 5 2 10
5 76 7 6 18 /
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BAI TAP CHUONG 4 (tt)

Bal2: Chomatran A =

1

Tim diéu kién ctia m dé r(A) = 3

Bal 3: Chomatran A =

1
0
0
1
0

1ongd
1 1
1 0
0 1
0 a

Hay bién luan r(A) theo tham so a

2 1
m*t5 m®t1

2 m 1

Oom O

0 O

1 1

0O O

1 O
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BAI TAP CHUONG 4 (tt)

Bal 4: Choma tran A =

Bal5: ChomatranAa =12 4 2[*]|2 3 m

Tim diéu kién ciia m dé A kha nghich
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BAI TAP CHUONG 4 (tt)
Bal 6: Cho ma tran A =

Tim Al

Bai 7: Giai phuong trinh ma tran

1 2
A~ 1|3 2

2uu dik

Bai 8: Cho A € M, (K), detA = 4. Hay tinh detA-,

det(A.AT)

3
4

0

3
4
0
1 3 0
10 2 7
10 I 8
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BAI TAP CHUONG 4 (tt)

Bai 9: Tim AL bang cac phép bién dodi so cap theo hang

(1 1 1)
a/ A~ | O 1 1
L0 0 1./
1 1 1

b/ A~ |1 han c&
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PAP SO & HUONG DAN GIAI BAI TAP CHUONG 4

Bal 1. Tim hang ciia ma tran

a/ r(A) =2
b/ r(A) =3
c/r(A)=3

Bai 2: Pér(A)=3thidicukiénlam#2vam#—1

Bai 3: r(A) =5, Va
Huéng dan: Do detA # 0 khong phu thudc vao a

Bai 4: Pé ma tran A kha nghich diéu kién1a m * ol

.
Hudng dan: A kha nghich & detA#0 < m * ol
.
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PAP SO & HUONG DAN GIAI BAI TAP CHUONG 4 (tt)

Bai 5: Khéng ton tai m dé ma tran A kha nghich

Huwéng dan: it

1 2 1 1 ~1 2
B~1|2 4 2 C =12 3 m
3 1 4 3 0 m™T1
Taco: A=B.C

— detA = detB.detC
Ma detB = 0 (Do ma tran B c0 2 hang ty 1€)
Vay detA =0, Vm
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PAP SO & HUONG DAN GIAI BAI TAP CHUONG 4 (tt)

Bali 6:

Huwéng dan: detA =1 # 0, vay ton tai AL

4
8
7

3
6
5

_2\

5

4

Ta co: 4 3 T2
P, =1 8 6 5
— 7 5 ~ 4
Ma /
4 3 T2
1 — 1 — 1 — — —
A T P, A~ < 8 6 5
det A
— 7 5 ~ 4
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PAP SO & HUONG DAN GIAI BAI TAP CHUONG 4 (tt)

Bai 7:

6
2
3

4
1

3

5
2

3

Huwéng dan: TacOA.X =B
= ALAX=AlB

— X=A1B
M3 (=4 3 —2
A'=]-8 6 ~5]|(Dilam & bai6)
~7 5 ~4) ] >
= X=A 'B* 2
3
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PAP SO & HUONG DAN GIAI BAI TAP CHUONG 4 (tt)

Bai 8: deta =% det(A.AT) = 16

Huwéng dan: Ta cd: A.AL = In
— det(A.A) = detl, = 1

— detA.detA1=1
1 1 1

det A 4
Ta cO: det(A.AT) = detA.detA’

Ma detAl = detA
Do do det(A.AT) = 16

— detA
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PAP SO & HUONG DAN GIAI BAI TAP CHUONG 4 (tt)

Bai 9: Tim Al bang phép bién doi so cap theo hang

Huéng dan:

1 1
O — —
1 1 0 2 2
1 = _ -1 _ 1 . 1
al A 0 1 11 b/ A — 0 —
2 2
0o o0 1 1 1
-~ T= 0
2 2
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