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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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4. HANG CUA MA TRAN «
Muc tiéu
- Kién thdc: Sinh vién hiéu dudc khai niém hang clia ma tran va céc tinh chit clia né.
- Ki n3ng: Sinh vién thanh thao tinh hang cia ma tran bng cic phép bién déi so cip
v
NGi dung
4.1 Khdi niém hang ctia ma tran
4.2 Ma tran bac thang
4.3 Tinh hang clia ma tran bing bién d8i so cp
.
T il



4.1 Khai niém hang clia ma tran el

a1 a2 - Qin

A a1 G2 - Q2
Chomatrancd mxn: A= "
am1l QAm2 - Amn

Dinh nghia

Cho k 13 mét sb nguyén duong, k < min{m,n}. Ma trdn vudng chp k c6 dugc tir ma tran A bing cach bd di
(m — k) hang va (n — k) c6t nao dé goi la ma tran con cap k cia A. Dinh thic clia né goi la dinh thdc con cap &

cha A.
v

Nhan xét

Ma tran con cAp k chia A tao bdi cic phan tit ndm & giao clia k hang va k c6t nao dé clia A. Bai vay A c6
CF,.C* ma tran con chp k (c6 thé khong phan biét).
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4.1 Khai niém hang cia ma tran

Vidul
1 2 3 4

Matran A= |5 6 7 8 | c6cd3x4.
6 8 10 12

Ma tran A c6 Cs.C3 = 4 dinh thiic con cip 3:

2 3 4 1

3 4 1 2 4 1 2 3
Di=|6 7 8|,Da=|5 7 8|,D3=|5 6 8|,Ds=15 6 7
8 10 12 6 10 12 6 8 12 6 8 10
Ma tran A c6 C2.C% = 18 dinh thitc con cap 2:
7 8] e 12 s |2 4 s |2 3
D12—‘10 12‘,[)34—‘6 8 ’D13_’6 8 ’DM_’G 7‘7
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4.1 Khai niém hang cia ma tran 3|

sam

Dinh nghia J

Hang clia ma tran A, ky hiéu I3 rank(A) hodc r(A), 13 cAp cao nht cha céc dinh thiic con khac 0 clia A.

Quy uéc: hang clia ma tran khéng la 0.

Nhu vay, rank(A) = r khi va chi khi A ¢ mét dinh thic con cép r khac 0 va moi dinh thifc con cép cao hon r
clia A déu bing 0.

Vi du 2

Véi ma tran A trong Vi du 1, ta ¢c6 D1 = D2 = D3 = Dy = 0, titc 13 tat cd cac dinh thitc con cip 3 clia n6
déu bing 0. Béi vay rank(A) < 3. Mat khéc, vi D, = 4 # 0 nén rank(A) > 2. Tit d6 ta c6 rank(A) = 2.

Nhan xét

D& tim hang clia ma tran theo dinh nghia, chiing ta cin xét I4n lugt cac dinh thic con clia A c6 chp tir cao
xuéng thap cho dén khi gdp mét dinh thic con khic 0.
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Mot so tinh chat vé hang cia ma tran 1

1. Néu A 13 ma trdn & m x n thi 0 < rank(A) < min{m, n}.
2. V6i moi ma tran A ta c6 rank(A?) = rank(A).

3. V6i A |3 ma tran vudng cip n, néu det(A) # 0 thi rank(A) = n;
néu det(A) = 0 thi rank(A) < n.
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4.2 Ma tran bac thang el

SAMI
Hang khéng clia mét ma tran ducc hiéu |3 hang c6 cac phan tir déu 13 0.
Dinh nghia
Mot ma tran goi |a ma trdn bic thang néu théa man hai diéu kién sau:
1. Cac hang khéng (néu c6) phai ndm dusi cic hang khac khéng.

2. Véi hai hang khac khéng, phan tir khac 0 dau tién clia hang trén n3m phia bén trai phan tir khic khéng dau
tién cta hang dudi.

Nhu vdy, v6i ma trén bac thang, cic ph§n tl cling 6t va n3m dudi ph§n tl khac 0 dau tién (ké tlr trdi qua phai)
clia mét hang nao dé déu bing 0.

Vi du 3
01 2 -3 4 0 1 2 -3 4 0 1 2 -3 4
0 00 3 5 0 0 0 0 4 0 0 0 3 5
Cho cdcmatran A=|(0 0 0 O 4(|(,B=|0 0 0 3 5|,C=]0 0 O 0 O
00 0O 0 O 0 0 0 0 O 0 0 0 0 4
0 00 0 O 0 0 0 0 O 00 0 0 O
Ma tran A la ma tran bac thang, cdc ma tran B, C khong la ma tran bac thang.
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4.2 Ma tran bac thang ul

Ménh dé

Hang clia ma tran bac thang bing s& hang khic khéng chia né.

Vi du 4
01 2 -3 4
0 0 0 3 5
Hang ctamatran A= |0 0 0 0 4| biang3.
00 0 0 O
0 0 0 0 O
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4.3 Tinh hang cha ma tran bing bién ddi so cip 1

sam

Vi cac phép bién déi so cAp khdng lam thay d8i tinh bing 0 hay khic 0 clia cic dinh thiic con clia mét ma tran
nén né ciing khéng lam thay doi hang clia ma tran.

Ménh dé
Hang cGia ma tran khéng d8i khi 4p dung cac phép bién ddi so cAp. J

Tim hang ma tran A:

bd
A Z=5B: ma tran bac thang

= rank(A) = rank(B) = sb hang khac khéng clia B.
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4.3 Tinh hang ctia ma tran bing bién déi so cap el

Swl
bdsc

A =5 B: ma tran bac thang = rank(A) = rank(B) = sb hang khic khéng cla B.

Vidu 5
2 3 4 -1 2
2 ~ |11 2 3 1 0
Tim hang cia ma trdn A = 35 7 0 2
1 1 1 0 2
Gigi. Ta cé
1 2 3 1 0 b2kl ha 1 2 3 1 0
A hlrho 2 3 4 -1 2| hz3y-3ri—wr3 [0 -1 -2 -3 2
3 5 7 0 2 h4—hl—h4 o -1 -2 -3 2
1 1 1 0 2 0o -1 -2 -1 2
1 2 3 1 0 1 2 3 1 0
h3—h2—h3 |0 -1 -2 —3 2| w3ome |0 -1 -2 -3 2
mimesm |00 0 0 0 "lo 0 o 2 of Trenk(A)=3
0 0 0 2 0 0 0 0 0 0
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