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LDiuh nghia

Bai toan mdé dau

Bai toan. Cho anh xa tuyén tinh f : R® — R™. Tim co sé B clia
R™ sao cho ma tran biéu dién f c¢6 dang don gian nhat.
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L Dinh nghia

Tri riéng va vector riéng clia anh xa tuyén tinh

Dinh nghia (Tri rieng va vector riéng ctia 4nh xa tuyén tinh)

Cho toan tit tuyén tinh f : R® — R™. ¢ € R dugc goi 13 tri riéng
ctia f néu ton tai v € R™\ {0} sao cho f(v) = cv. Ta néi v la
vector riéng ng véi tri riéng c. Tap hgp cac tri riéng cua f duge
goi 1a pho cta f.
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L Dinh nghia

Tri riéng va vector riéng ctia anh xa tuyén tinh

Cho anh xa dong nhat f : R* — R™. Tim gia tri riéng ctia f va
vector riéng tuong ing.
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ctor riéng
LDiuh nghia

Tri riéng va vector riéng clia anh xa tuyén tinh

Vidul

Cho anh xa dong nhat f : R* — R™. Tim gia tri riéng ctia f va
vector riéng tuong ing.

Néu c 1a gia tri rieng thi ton tai v € R\ {0} sao cho f(v) = cv.
Suy ra ¢ = 1 v& vector riéng tuong tng 1a v € R® bat ki, v # 0.
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ctor riéng
LDiuh nghia

Tri riéng va vector riéng ctia anh xa tuyén tinh

Cho toan tit tuyén tinh f : R? —» R?, f(x,y) = (y,x) véi x,y € R.
Tim gia tri riéng cta f va vector riéng tuong tng.
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Tri riéng va vector riéng clia anh xa tuyén tinh

Vi du 2

Cho toan tit tuyén tinh f : R? —» R?, f(x,y) = (y,x) véi x,y € R.
Tim gia tri riéng cta f va vector riéng tuong tng.

Néu c la gid tri riéng thi ton tai (x,y) € R?\ {0} sao cho

y =cx

f(x.¥) = o(x.y) &= (7:%) = (ex.cy) = {x — oy

Suy ra c¢? = 1.
m ¢ = 1, céc vector riéng tuong tng la (x,x) véi x # 0.

m ¢ = —1, cac vector riéng tuong ung la (x, —x) véi x # 0. e
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ctor riéng
LDiuh nghia

Tri riéng va vector riéng ctia anh xa tuyén tinh

Cho toan tit tuyén tinh f : R? —» R?, f(x,y) = (y,x) véi x,y € R.
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Tri riéng va vector riéng clia anh xa tuyén tinh
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LDiuh nghia

Tri riéng va vector riéng ctia anh xa tuyén tinh
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LDiuh nghia

Ma tran dong dang

Dinh nghia (Ma tran dong dang)

Hai ma tran A, B € R™™® dudc goi la dong dang véi nhau néu
ton tai mot toan ti tuyén tinh f : R® — R" sao cho A, B I ma
tran bidu dién cia f theo co sé nao dé.

Dinh 1y

Hai ma tran A, B € R®™™® dong dang véi nhau khi va chi khi ton
tal ma tran P € R™" sao cho

A =P IBP.
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Cho anh xa dong nhat f : R® — R® va toan tit tuyén tinh
g : R? = R? thé hieén phép dbi xting qua duong thang y = x.

Tim ma tran biéu dién ctia f, g theo co s chinh téc.

Cac ma tran trén c6 dong dang v6i ma tran duong chéo
khong ?
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Vi du

Ma tran biéu dién cta f 1a I,,.
0 1
1 0

tran duong chéo tuong duong véi ton tai P € R?¥?

al 0
0 ag.

Ma tran biéu dién ctia g 1a A = [ ] . A dong dang véi ma

al 0

— P 'AP = [
0 an

[—ar—r|

Viét P = [vl V2] véi vq, vo & cac vector cot ciia P. Ta dudce

[AV1 AVz] = [a1V1 a2v2] — AVi = ajVj.
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LDiuh nghia

Ma tran va anh xa tuyén tinh

Xét toan tit tuyén tinh f c6 ma tran biéu dién qua co sé chinh
tac 1a A. Xét x € R,
f(x) = Ax.
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Tri riéng va vector riéng cuia ma tran

Dinh nghia (Tri riéng va vector riéng clia ma tran)

Cho ma tran A € R™®, ¢ € R dudc goi la tri rieng ciia A néu ton
tai v € R™\ {0} sao cho Av = cv. Ta ndi v la vector riéng ting véi
tri rieng c. Tap hop céc tri rieng ctia A duge goi 1a pho ciia A.
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Da thiic dic trung

Gié st ¢ la tri riéng ctia A v6i vector riéng tuong tng la v thi
Av =cv &= (A -cl)v =0,

do v # 0 nén det(A —cl,) = 0. Nhu vay moi tri rieng ctia A déu
1 nghiém cta da thiic

Pa(x) = det(A —xI,,).

Ngudi ta goi da thic P4 (x) 1a da thitc diac trung clia ma tran A.



Tinh chat

Tinh chat

Cho A,B € R™2, Khi d6
Pa(x) 1a da thitc he s6 thuyc ¢6 bac n.
Pa =P néu A, B dong dang.
A khé nghich khi va chi khi P4 (0) # 0.
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LChéu héa ma tran
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LChéu héa ma tran

Dinh nghia

Dinh nghia (Chéo héa dugc)

Mot ma tran A € R™® dugc goi 1a chéo hoa duge trong R néu
ton tai ma tran duong chéo D sao cho A va D dong dang.
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Ma, tran A = [(3 0

1] ¢6 chéo hoéa duge hay khong ?

Ta can tim P sao cho P"'AP = D. Tri riéng ctia A 1a —1, 1.

m Vector riéng ing v4i tri rieng 1 1a [i] véi x # 0.

m Vector riéng tng vdi tri riéng —1 la [_XX] v6i x # 0.

Ta ciing c6 nhan xét 1a néu vy, vo 1a vector cot ctia P thi vy, vo
1a céc vector riéng. P khé& nghich nén vy, ve phéi l1a vector riéng
clia hai tri riéng khac nhau. .
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Ma tran A = [(1) (1)] ¢6 chéo héa duge hay khong ?
) D O
ChQnP—[1 1]thlP AP—[0 _1]—D.
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o h6éa ma tran

Dinh Iy vé chéo héa ma tran

Cho ma tran A € R™™. A chéo héa dugc khi va chi khi ton tai
cd sG B cia R" chita toan vector riéng cia A.
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Vi du 2.

Ma tran A = [(1) ﬂ ¢6 chéo héa duge hay khong ?

L4 ?, ~\ . A 2yt N 7, N V
Gia st ¢ la tri riéng v6i vector riéng tuong ting 1a v = [Vl], ta
2

ducce

Vi1 + 2vy = cvy c=1
Av = cv & =
V9 = CVo vo =0

X

Vay ¢ =1 la tri riéng véi vector riéng tuong tng la [0

], x € R*.
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LChéu héa ma tran

Vi du

Vi du 2.

Ma tran A = [(1) ﬂ ¢6 chéo hoéa duge hay khong ?

Do khong gian sinh béi cac vector

X PP 5N N
0]7 x € R* ¢6 s0 chieu la 1

nén A khong chéo héa duge.
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LC‘héo 6a ma tran

Khong gian con riéng

Dinh nghia (Khong gian con riéng)

V6i a la tri riéng ctia ma tran A € R™® thi
E(a) :={veR"| Av = av}

l1a khong gian con ctia R™ va ta goi né la khong gian con riéng
cia R" tng véi tri riéng a.

24/36



6a ma tran

Dinh Iy vé chéo héa ma tran

Cho ma tran A € R™" ¢6 cac gia tri rieng 1a ay, ag, . .., ax. Ma
tran A chéo héa ducgc khi va chi khi

k
Z dimE(a) = n.
i=1
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Tinh lay thtta ma tran

Gia st ma tran vuong A chéo héa dudge, tiic ton tai ma tran
vuong P sao cho P"'AP = D la ma tran dudng chéo. Suy ra

A =PDP! = A* = PDP'PDP!...PDP! = PD"P L
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Tim cong thic tong quat day sb

Cho day s6 (x,) xac dinh béi x,49 = axy 1 + bxy. Ta c6 thé tim

Xn

cong thitc tdng quét biing cach xét X, = [Xn+1] va A = [211 B]

N

va
Xpp1 = AX, = X, = AIX,

nén ta cé thé quy vé bai toan lily thita ma tran.
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riéng
Ll\I‘ an dac biét

L Ma tran doi xdng
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Dinh nghia

Dinh nghia (Ma tran déi xiing)

Ma tran vuong A dudc goi la déi xing néu A = AT,
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Dinh 1y 1.

Ma tran thiyc doi xting cap n chéo héa duge.
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L Ma tran déi xting

Dinh Iy

Dinh 1y 2.

Ma tran thuc déi xitng A cip n tryc giao héa duge, tic 1a ton
tai ma tran duong chéo D, ma tran truc giao P sao cho

A =P DP.
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dinh duong

Dinh nghia

Dinh nghia (Ma tran xéc dinh duong)

Ma tran thyc déi xting duge goi 1a xac dinh duong néu tat ca
gia tri rieng ctia né déu la s6 duong.
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Ma tran thyc doi xtiing A cap n xac dinh duong khi va chi khi
vl moi x € R™ va x # 0 thi

xTAx > 0.

Chiing minh.

(Chiéu <) Xét a la gia tri rieng bat ki ctia A va v 1a vector
rieng tuong ting thi 0 < vIAv = v (av) = allv|> = a > 0.
(Chiéu =) Goi y. x 1 t6 hop tuyén tinh clia céc vector rieng. 0



Tinh chat

Tinh chat

Cho ma tran A € R™™ thi ma tran ATA xac dinh duong.
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