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CHUONG 3
Anh xa tuyén tinh

NOi dung chwong gobm 4 phan:

Bai I. Pinh nghia va cac tinh chat cda anh xa tuyén tinh
Bai Il. Nhan - Anh va Hang clia anh xa tuyén tinh.
Bai Ill. Ma tran cla anh xa tuyén tinh

Bai IV. Vector riéng va gia tri riéng cla anh xa tuyén tinh



CHUONG 3 ’
Bai |. Pinh nghia va tinh chat anh xa tuyéen tinh

1.1 Dinh nghia anh xa tuyén tinh
QO Nhdc lai vé tdp hop va dnh xa.

Q Dinh nghia 1. Cho 2 khong gian vector Vva V,, anhxa f: V—> V, duoc goi
la dnh xa tuyén tinh (axtt) tir V vao V, néu thoa man 2 diéu kién:

(1) Vu, " e Vthiflu+u’ ) = flu) + flu'), va
(2) Yu € V, Vk € R thi flku) = k.f(u)
O M6t vai khai niém lién quan dén anh xa tuyén tinh:
= Khoéng gian V: khéng gian nguén (mién xac dinh)
= Khong gian V,: khéng gian dich hay khéng gian anh (mién gia tri)

= KhiV =V, :4anhxatuyéntinhf: V— V dugc goi la phép bién déi tuyén
tinh trén V, hay todn tuw tuyén tinh trén V.

= Yu e Vthif(u) goila anh cda u, vector u goi la phén tu géc.

HVN
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CHUONG 3 ’
Bai I. Pinh nghia va tinh chat anh xa tuyén tinh

1.2 Cac thi du vé anh xa tuyén tinh
Q Thidu 1. Cho anh xa f: R3 - R? xac dinh nhu sau:

Yu=(x;, X,, X3) € R3thi f(x,, x,, X3) = (x; + X,, X, + X3) € R?
H3y chirng minh f1a dnh xa tuyén tinh.
= Gidi: ta chirng minh fthda m3n 2 diéu kién cda dinh nghia
(L)Y u=(x;, X,, X3); U =(x";, x5, x’3) € R3;
Taco:flu+u')=fix,+x';, X, + X5, X5+ X'3) = (X + X', + X, + X', X, + X', + X5+ X))
= (X X,, X, +Xx3) + (X7, + x5, X', + X75) = flu) + f(U').
Vay flu + u’) = flu) + flu’); d/k (1) cua dinh nghia dugc thoa man.
(2) Yu = (x;, x,, X3) € R®; Vk € R.
Ta co flk.u) = flkx,, kx,, kx3) = (kx; + kx,, kx, + kx3) = k.f(u)
Vay flk.u) = k.flu) ; d/k (2) cia dinh nghia dwoc thoa man.
= Vay theo dinh ngha, f |3 4nh xa tuyén tinh tir R3 vao R?

Hv Hoc vién
Noéng nghiép Viét Nam
S A A A A A S A A A A A A S A A S S A S A A i, A I A A A A A A A A S A A i e A e A A P



CHUONG 3 ’
Bai I. Pinh nghia va tinh chat anh xa tuyén tinh

1.2 Cac thi du vé anh xa tuyén tinh

Q Thidu 2.(33). Trong cac anh xa sau, anh xa nao |a anh xa tuyén tinh:

1/. Anh xa f: R2 — R3xac dinh bai:
Yu=(x,y) e Rthifix,y)=(x—-vy,x+y, 2x—3y)
2/. Anh xa g: R2 = R3 xac dinh bdi:
Yu=(x,y) €e Rthig(x,y)=(x-1,x+y, 2x—3y)
3/. Anh xa h: R2 = R2 x4c dinh bd:i:
Yu=(x,y) e Rthih(x, y)=(x+vy, xy).

= DA:fladnh xa tt ; g va h khéng phai dnh xa tt

Hv Hoc vién
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CHUONG 3 ’
Bai I. Pinh nghia va tinh chat anh xa tuyén tinh

1.3 Cac tinh chat cda anh xa tuyén tinh
Cho Anh xa tuyén tinh f: V — V, khi d6 ta cé cac tinh chat sau
Q TC 1. Anh cla vector khéng Ia vector khéng, tirc 1a néu 0 13 vector khong
trong V, 0, la vector khéng trong V, thi:
f0) =,
Q TC 2. Anh cla vector d6i lg déi cda énh, tic 1a:
YueVthifl-u)=-f(u)
Q TC 3. Anh cda mét té hop tuyén tinh béng t6 hop tuyén tinh cdc énh, vdi
cung cac hé s, tiec la:
Vu eV, Vk e R thi X kiw) = Xicq ki f (W)
Q Thidu 3: Gia st axtt f: R2— R3 sao cho f(1,-1) = (-1,1,2) va f(-2,3) = (2,3, -4).
Hay tinh f(3, -5). (bai tép 37, 6n tép DSTT 2017)
= Giagi: 4p dung TC 3, do (3, -5) =-1.(1, -1) -2.(-2, 3) nén
f(3, -5) =-1.f(1, -1) -2.f(-2, 3) = (-3, -7, 6) "

Hoc vié
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, CHUONG 3 ’
Bai Il. Nhan - Anh va Hang cua anh xa tuyén tinh

2.1 Nhan cda anh xa tuyén tinh

Q BHjnh nghia 2. Cho dnh xa tuyén tinh f: V — V,, khi dé nhan cta anh xa
tuyén tinh f dwoc ky hiéu va xac dinh nhu sau:

kerf={ueV | flu)=0,e V}

V@y ker f la tdp con cua V, gém cdc vector ma anh cua né la vector khéng trong V,

Q Bjnhly 1. Cho dnh xa tuyén tinh f: V — V,, khi d6 nhan cla anh xa tuyén
tinh f1a m6t khong gian vector con cua V.

Chu'ng minh:

= Ch/mkerf#U:V6i0 eVthif(0)=0,eV,vay0 € kerf = kerf =D (1)

« Ch/m Yuy, u, € ker fthiu+u, € ker f: Ta cd flu,) =flu,) =6, € V;; do fla
axtt nén flu,+ u,) = fluy) + flu,) =0, +0,=0, € V;, vay u,+ u, € ker f. (2)

= Ch/m Vue ker f, VkeR thi k.ue ker f: Ta co f(u) =6, , do f la axtt nén
flk.u) = k.flu) =k.0,=0,.Vay k.ue ker f. (3)

Tu (1), (2), (3) = ker fla khéng gian vector con cua V.

Hv Hoc vién
Noéng nghiép Viét Nam



CHUONG 3
Bai Il. Nhan - Anh va Hang cta anh xa tuyén tinh
2.1 Nhan cda anh xa tuyén tinh
Q Thidu4.Chodnhxa f: R3— R3, xac dinh nhuv sau:
Yu=(x,y 2)eRthif(x y,2)=(x-y,y-z,z-x)
a/. Ch/m fla &nh xa tuyén tinh (hay f |a phép bién déi tuyén tinh trong R3)
b/. Tim ker f. Chi ra mét co s& va tinh s6 chiéu cta ker f

Giai: a/. sv tw ch/m xem nhu la bai tdp vé nha (twong tu thi du 1, muc 1.2).

b/.Theod/n:u=(x,y,z) ekerfflu=0eR? < (x-y,y-z,z-x)=(0,0,0)

x-y=0
Si1y-z=0(*) o x=y=z. Vaykerf={u=(x, x, x) | xeR} (¥
z—x=0

Tw (*): uekerfeu=(x,x x)=x(1,1, 1), xeR.DatU={u;=(1,1,1)}thiUla
hé sinh cia ker f. Do U chi cd 1 vector khac khéng nén U la hé déc lap tuyén
tinh. Vay U ={u, = (1, 1, 1)} la mot co s& cua ker f.

= Cos& U cuta ker fchi gobm 1 vector = dim( ker f) = 1. T



CHUONG 3
Bai Il. Nhan - Anh va Hang cua anh xa tuyén tinh
2.1 Nhan cda anh xa tuyén tinh

Q Thidu 5. Cho dnh xa f: R3 — R?, xac dinh nhu sau:
Yu=(x,y 2) eRthiflu)=(x+y,y-2)

a/. Ch/m fla dnh xa tuyén tinh.
b/. Tim ker f. Chi ra mét co s& va tinh s6 chiéu cta ker f
= DA:kerf={u=(-x,x,x) | xeR};dim(ker f)=1

Q Thidu 6. Cho dnh xa f: R? — R3, xac dinh nhuv sau:
Yu=(x,y) e Rthiflu)=(x+y,x-y, 2x-3y)

a/. Ch/m fla dnh xa tuyén tinh.
b/. Tim ker f. Chi ra mdt co s& va tinh s6 chiéu cta ker f

= DA:kerf={0};dim(ker f) =0.

Hv Nocg\;"egh ép Viét Nam
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Bai Il. Nhan - Anh va Hang cua anh xa tuyén tinh

2.2 Anh cla anh xa tuyén tinh

Q BHjnh nghia 3. Cho dnh xa tuyén tinh f: V — V., khi dé anh cla anh xa
tuyén tinh f dwoc ky hiéu va xac dinh nhu sau:

Imf={veV,|ueVsaochov=flu)}
= V@y Im fla tép con cua V,, gém cdc vector la anh cta cdc vector nguén trong V.
Q Bjnh ly 2. Cho dnh xa tuyén tinh f: V — V,, khi d6 anh cta anh xa tuyén
tinh f la mot khong gian vector con cla V.
Chu'ng minh:
= Ch/mimf#0:dof(0)=0,eV,,vay0,eImf = Imf #J (1)
= Yv,Vv,elmfthidu,,u,eVdAév, =flu) v,=flu,),
vay v, + v, = f(u,) + flu,) = flu+ u,), véiu+tu, e V. Vayv,+v, e Imf (2)
= Yvelmf, VkeR thidove Im fnén 3 u e Vsao cho v =f(u)
= k.v=k.f(u) = f(ku), véi ku €V . Vay k.v € Im f. (3)
T (1), (2), (3) = Im fla khéng gian vector con cua V.

Hv Hoc vién
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CHUONG 3
Bai Il. Nhan - Anh va Hang cta anh xa tuyén tinh
2.2 Anh cuta anh xa tuyén tinh
Q Thidu 7.Cho dnh xa f: R? — R3, xac dinh nhuv sau:
Vu=(xy) e Rthiflu)=(x-y,x-y,x+y)
a/. Ch/m fla dnh xa tuyén tinh.
b/. Tim Im f. Chi ra mdt co s& va tinh sé chiéu cta Im f

Giai: a/. sv tw ch/m xem nhu la bai tdp vé nha (twong tu thi du 1, muc 1.2).

Giaib/. Tim Im f.

Budc 1. Chon co s& chinh tac cla R%: E = {e,=(1, 0), e, =(0, 1)}.

Budc 2. Tinh anh cla cac vector co s& cua R2: fle,) = (1, 1, 1), fle,) = (-1, -1, 1).

Budrc 3. Im f = span {f(e,), f(e,)} = Im f=span {v, =(1, 1, 1), v,= (-1, -1, 1)}

= S={v,;=(1,1,1),v,=(-1, -1, 1)} gdbm 2 vector khong ty I , vay S la hé DLTT.
Vay cosd cualmflaS={v,=(1, 1, 1), v,= (-1, -1, 1)}

= CosdSgdm 2 vector = dim(Imf)=2
HVN ﬁﬁﬁgv ir?ghiép Viét Nam



CHUONG 3
Bai Il. Nhan - Anh va Hang cua anh xa tuyén tinh
2.3 Hang cta anh xa tuyén tinh

Q BDjnh nghia 4. Cho dnh xa tuyén tinh f: V — V., khi dé hang cla anh xa
tuyén tinh f bang sé chiéu cda Im fva dwoc ky hiéu 1a r(f). Ttc 1a ta cé:

r(f) =dim(Im f)

= V@y hang cta dnh xa tuyén tinh f bang sé vector trong mét co’ s& cda Im f.

Q Bjnh ly 3. (Binh ly nhdn-anh) Cho dnh xa tuyén tinh f: V—>V,, giastrV la
khéng gian n chiéu, khi do:
dim(Im f) + dim( ker f) =
Q Thidu8.Chodnhxaf: RZ—>R3:VYu=(x,y) € Rthif(u)=(x,y, x-V)
Hdy tim Im f, hang cua dnh xa f va ker f.
= Gigi: Xét mdt co s& chinh tdc ctaR2 1a E={e, = (1, 0), e, = (0, 1)}.

Tinh duvoc: fle;)=(1,0,1)=u; fle,)=(0,1,1)=e,=~ Im f =span{u,, u, }.
Dé thdy {u,, u,}ladltt nén{u,, u,}la métcosdchalm f. Vay r(f) = 2.
= Theo dinh ly nhan-anh: dim (ker f) = 0. Vay ker f = {0}.

HV N°°§"e§h &p Viét Nam



CHUONG 3
Bai Ill. Ma tran cua anh xa tuyeén tinh
3.1 Ma tran cta anh xa tuyén tinh trong 2 co so&

Q BHjnh nghia 5. Cho dnh xa tuyén tinh f: V—V,, gia su:

Vcodcosd: S={u,,u,,..,u,}

V,c6coso: S;={v,,Vv,, .., v }
Néu ton tai ma tran A, sao cho f(u);;; = A.ui thi A goi la ma trdn cua dnh
xa tuyén tinh f trong hai co'so Sva S..

O Tim ma tran A:
= Tinh céc f(u,) réi biéu dién cac vector f(u,) qua cdc vector co' s¢ v, cua V:
flu)=a,,v,+a,v,+...+a,, Vv,

flu,)=a,v,+a,,v,+...+0a,,V, (*)

f(un)= Uin Vi * Uon Vo t.. Ymn Vm
= T moi dang thire cla (*), xac dinh cac a; roi [ap ma tran A = (0 )mxn
Q Trong cong thirc flu)sy = A.ugg thi ug la toa do cot cla u € V trong co s@
S; flu)s; la toa do6 cot cla flu) € V trong co'sa'S,. o
HVN Néng nghiép Viét Nam



CHUONG 3
Bai Ill. Ma tran cua anh xa tuyeén tinh
3.1 Ma tran cta anh xa tuyén tinh trong 2 co so&

Q Thidu9.Chodnhxatt f: R®— R?, xac dinh badi f(x, y, 2) = (x-y, z-y).

Giast: R3cécoso: S={u;=(1,1,1),u,=(1,1,0),u;=(0, 1, 1)}
RZcocoso: S;={v,=(1,1),v,=(1,2)}

1/. H3y tim ma trén cla anh xa tuyén tinh f trong hai co s& trén
2/. Tinh f(u), v&iu=(1, 2, 3)
GiGi 1/. Tinh céc f(u;) r6i biéu dién cac f(u,) qua cac vector co s& v,

flu;)=(0,0)=a,,v,+a,,v,=(0,0)
flu,) =(0,-1) = a,, v, +a,,v,=(0,-1) = tinhdugccaca;, vay A = ’
fluy)=(-1,0) = a,3v, +a,,v,=(-1,0)

GiGi 2/. Ap dung cong thirc f(u)s,, = A.ug

0 1-2
0-11

, , A A 0 1-2 -3
= Buorc 1: Tinh toa do cot uy; = (2, -1, 1)7 = flu)syy = 0 -1 1].l—1] = [ 2].

- Budc2: flu) =-3v,+2v,=f(1,2,3)= (-1, 1) € R?



CHUONG 3
Bai Ill. Ma tran cua anh xa tuyeén tinh
3.2 Ma tran cta phép bién dai tuyén tinh trong 1 co s&

Q Dinh nghia 6. Cho phép bién déi tuyén tinh f: V — V, (f coOn goi la todn t
tuyén tinh trong V). GiasttVcé cosé: S={u,, u,,.., u, }.
Néu ton tai ma tran vudng A cap n sao cho f(u); = A.u, thi A goi la ma
trdn cta phép bién déi tuyén tinh f trong co sé S.
O Tim ma tran A:
= Tinh cac f(u,) réi bi€u dién cac vector flu) qua cdc vector co' s6 u;cta S:
flu)=a,;u,+a,u,+...+a,, U,
flu,)=a,u,+a,u,+...+a,,u, (*)
flu)=a,,u,+a,,u,+...+a,, u,
= Tir mdi dang thirc cha (*), xac dinh cac a; réilap ma tran A = (a;), .,
QO Chu vy rang trong cdng thirc flu)g; = A.ugg thiug latoa dé cotctau eV
trong coso'S; flu) la toa do cot cla f(u) € V trong co' so'S.
HVN ﬂﬁﬁgv ir?ghiép Viét Nam



CHUONG 3
Bai Ill. Ma tran cua anh xa tuyeén tinh
3.2 Ma tran cta phép bién d6i tuyén tinh

Q Thidu 10. (35). Cho dnh xa tuyén tinh f: R® — R3, xac dinh bai:
Yu=(x,y 2) € R3, flu)=(x+2y 3y +2z 3x - 22).

1/. Tim ker f, Im f va hay chi ra cho moi khéng gian dé mot co so.

2/. Tim hang cla anh xa f.

2/. Tim ma tran cua f trong co so U cla R3, vadi:

U={u,=(0,1,1),u,=(1,0,1),u;=(1, 1, 1)}

Q Thidu 11.(36). Gid st f: RZ— RZla mot anh xa tuyén tinh sao cho
f(1,1)=(3,4)vaf(2,3)=(52).

1/. Tim f(3, -4)

2/. Xac dinh f(x, y) V(x,y) € R

3/. Tim ma tran cla f trong co s& chinh tac cda R2.

Hv Hoc vién
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CHUONG 3 ’
Bai Ill. Ma tran cua anh xa tuyeén tinh

3.3 Lién hé gitra hai ma tran cia mot phép bién doi tuyén tinh

= Xét phép bién ddi tuyén tinh ftrong khéng gian vector V. f: V>V
= GiastrkhoénggianVc62coso:S={u,,u,,..,u,}vasS;={v,,v,,..,v }
= Goi P la ma trdn chuyén co s& tlr co s& S sang co s& S,.
= Giasir Alamatrancua ftrong co s& S va B la ma tran cua f trong co s&' S,.
Q Dinh ly 4. Sy lién hé gitra hai ma tran A va B cdia phép bién d6i tuyén tinh f
duoc xac dinh bdi cong thirc:
B=P 1. A.P (hoicA=P.B.P~1)
= Pjnh nghia7. Cho A va B la hai ma trédn vubéng cung cap. Néu tén tai mot
ma tran vudng P khéng suy bién saocho B=P 1. A.P (hayA=P.B.P7 1)
thi hai ma trdn A va B goi |a dong dang, ky hiéu A ~ B.
= Nhén xét: Nhu vay hai ma trdn cha cung mot phép bién doi tuyén tinh f
trong hai co s& khac nhau la hai ma trdn déng dang.
HV N s oo viet nam



CHUONG 3 ’
Bai Ill. Ma tran cua anh xa tuyeén tinh

3.3 Lién hé gitra hai ma tran cia mot phép bién doi tuyén tinh
0 11
1 01

1 10
co s& chinhtacE={e,=(1,0,0),e,=(0, 1,0), e;=(0, 0, 1}.

1/. Tim céng thirc xac dinh anh xa tuyén tinh f.
2/. Tim ma tran B cta ftrong co s¢ U ={u,= (1,0, 0), u,= (1,0, 1), u;=(1, 1, 1)}

Q Thidu 12.(39)Choanhxattf:R3>—> R3coOmatranla A= trong

Gigi 1.Vu=(x, y, z)e R3thiu=x.e, +y.e, + z.e; = flu) = x.fle,)+ y.fle,)+ z.f(es) (*)
= Do Alamatran cia ftrong co s& E, nén fle,) =0.e;+ 1.e,+ 1.e5,=(0, 1, 1) ;
twong ty ta tinh duoc f(e,) = (1, 0, 1) va fle;) = (1, 1, 0).
= Thay fle,), fle,), fle;) vao (*), tinh dwoc: f(x, y, z)=(y+2z x+2 x+Vy)
1 0 O} * Cé thé tinh B theo dinh nghia 6 (muc 3.2)

Giagi 2. SV tu thuc hién, B = l 0 -1 0| * NEu d3 biét ma tran chuyén co sé P thi
-1 2 21 tinhtheodinhly4:B =P 1 A.P

HVN
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CHUONG 3
Bai IV. Vector rieng — Gia tri riéng
4.1 Gia trj riéng va vector riéng ctia phép bién déi tuyén tinh

Q Dinh nghia 8. Cho phép bién d6i tuyén tinh f: V>V, vectorve V,v#0
thda man f(v) = A.v, thi v dwoc goi la vector riéng cdia phép bién d6i tuyén
tinh f, s6 A duoc goi la gia tri riéng rng v3i vector riéng v.

Q Thidu 13. Cho cac phép bién doi tuyén tinh trong khéng gian R? :

1/. f: RZ— R?xacdinh: Yu=(x, y) € R?2thi f(x, y) = (y, x)

= V@i v,=(1,-1) e R%, tacd flv,)=(-1,1)=-1. (1, -1). = flv,) =-1. v,

Vay v, = (1, -1) la moét vector riéng (rng v&i gia tririéng A =-1claf.

2/.9: R?>—> R?xacdinh Yu=(x, y) € R*thig(x, y) = (3x, 8x-y)

= V&iv,=(1,2) e R}, tacdg(v,)=(3,6)=3.(1,2). =g(v2) =3.v,

= Vayv,=(1, 2) la mot vector riéng &rng vai gid tri riéng A = 3 cua g.

Q Chu y quan trong: Do moi phép bién déi tuyén tinh déu cé mét ma trén A
trong mét co’ s&, nén viéc tim vector riéng va gid tri riéng cta phép bién doi
tuyén tinh duwoc dwa vé tim vector riéng va gid tri riéng cua ma trdn.



CHUONG 3
Bai IV. Vector rieng — Gia tri riéng
4.2 Gia tri riéng va vector riéng cua ma tran

QO Djnh nghia 9. Cho A |a ma tran vudng cap n, s6 A goi la gia tri riéng clla ma
tran A, néu hé phuong trinh:
AX=AX (1)
co nghiém khac khong.

= Nghiémv=(x, x,, ..., x,)T #(0, 0, ..., 0)" goi la vector riéng rng va&i gia tri
riéng A.
, n 3 0 LRy b .. LA
Q Thidu 14. Cho matran A = [8 _1] , €6 thé thay rang v&i A =3 thi hé
phuwong trinh A.X = 3.X cé nghiém X = (1, 2)". That vay, thay A, X va A vao

hé (1) ta co:
ax=[> 2 []=1]=3 5] =2«

= Vgy v= E] la mOt vector riéng (*ng vai gia tri riéeng A =3 clia ma tran A.

HVN
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CHUONG 3
Bai IV. Vector rieng — Gia tri riéng
4.3 Tim gia tri riéng va vector riéng cia ma tran

Tim gia tri riéng cua ma tran.
Ta can tim A dé hé phuong trinh: AX =XA.X (1) c6 nghiém khdac khéng.

Viét lai hé (1): = (A-=A.1).X=0 (2), vdi O la ma trédn khéng cap n.
(2) 13 mét hé pttt thudn nhat, diéu kién dé hé nay c6 nghiém khac khéng la:
det (A—A.1)=0,hay | A=A.l|=0 (3)

= Phuong trinh (3) la phuong trinh bac n theo A, goi la phuwong trinh dac
trwng cua ma tran A. giai ra ta dugc n nghiém A, A,, ..., A, la cac gid tri
riéng cla ma tran A.

_31 20] .

Gidgi: Taco matran A—-\.l = [_31 20] - k[é (1)] = EI A ) }ZJ

5% Zco e n-3n+2=0.
= Giairataduogccacgidtririengh,=1; A, =2.

Q Thidu 15. Tim cac gia tri riéng cia ma tran A = [

= Phuong trinh dac trueng:
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CHUONG 3
Bai IV. Vector rieng — Gia tri riéng
4.3 Tim gia tri riéng va vector riéng cia ma tran
Tim vector riéng ciia ma tran.

0 V&i mai gid tri riéng A, thay vao (2): (A—2A.l ). X = O; nhdn dugc hé thuan
nhat. Giai hé nay tim duoc nghiém v, = (x,, x,, ..., X,), khi dé v, 1a vector
riéng (rng vd&i gia tri riéng 4. cla ma tran A.

Q Thidu 16. Tim cac gia tri riéng va vector riéng cua ma tran A = [83 _(i .

‘3"7‘_1_%}0 SA-24-3=0.

= Gidiratadugccicgidtririéng A, =-1;A,=3.

Giagi: Phwong trinh dic trung:

+ V&I AdE chothi he (2) co dang: [ O] [)]=[0] @

_ . 071 Giai hé nay duwgcx =0, ytuyy, chony=1.
Thay A, =-1vao (2): [ ] [y] [ ] Vay v, = (0, 1) la vector riéng &ng v&i A, =
= Thay A, =3va0(2): [g _2] [y] [0] Giai hé nay duwgcy = 2x, x tuy y, chon x = 1.
Vay v, = (1, 2) la vector riéng &ng VO k =3



CHUONG 3
Bai IV. Vector rieng — Gia tri riéng
4.4 Tim gia tri riéng va vector riéng cia ma tran
Cac dinh ly vé vector riéng va gia tri riéng

Q Pinh ly 5. Néu v |a mdt vector riéng cia ma tran A, Vk € R, k# 0 thi k.v
cling la vector riéng cua A

Q Dinhly 6. Néuv,,v,, .., v, la kvector riéng &rng vai k gid tri riéng phan
biét A,, A,, ..., 4, cla ma tran A, thi hé vector U ={v,, v,, ..., v,} la hé doc
|4p tuyén tinh.

= Hé qud 1. Néu f1a mbt phép bién d6i tuyén tinh trong khdng gian n
chiéu V thi f s& khéng cé qud n gid tri riéng phan biét.

= Hé qud 2. Néu f1a mdt phép bién dbi tuyén tinh trong khdng gian n
chiéu V ma f cé n gia tri riéng phan biét thi cac vector riéng rng vdi cac
gia tri riéng nay lam thanh mdt co s& cua khong gian V.

= Hé quad 3. Moi ma tran thuc A cdp n cé dung n gia tri riéng khac nhau
déu déng dang v&i ma tran dwong chdo, ma cac phan tlr trén dwong

chéo |a cac gid tri riéng cia ma tran A. "y
HVN Néng nghiép Viét Nam



CHUONG 3

Bai IV. Vector rieng — Gia tri riéng
4.5 Chéo hoa ma tran
Pat van dé. Do cac ma tran chéo cé dang don gian va thuan lgi khi tinh toan,
ngudi ta mong mudn dua cdc ma tran chia cac phép bién doi tuyén tinh vé
dang chéo, ddng dang vé&i ma tran ban dau, tirc 1a cung biéu dién cac phép
bién d6i tuyén tinh.
Q Dinh nghia 10.

= Cho A la ma trén vubng cip n, néu ton tai mot ma trén duong chéo B cung
cap va déng dang vdi A thi ta ndi A |la ma trédn chéo héa duorc.

= Ma tran kha nghich P goi la ma trén lom chéo héa A, néucé B=P 1. A.P

Q Dinhly 7. Ma tran A cap n la chéo hda dugec khi va chi khi A cé n vector
rieng doc |ap tuyén tinh.

= Hé qud 1: Néu ma trdn A co n gid tri rieng phan biét thi A chéo hda duorc.

= Hé qua 2: Ma tran lam chéo hda A la ma trdn P cé cac cot la cac toa do cot
clia n vector riéng doc |ap tuyén tinh.
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CHUONG 3
Bai IV. Vector rieng — Gia tri riéng

4.5 Chéo hoa ma tran
Tém tat cdc bwdc chéo hdéa ma tran vudng A cap n.

Budc 1. Tim cdc gia tri riéng cla ma tran A, giastla A, A, ..., A, ...

Né&u A cé dd n gia tri riéng thuc phan biét thi chic chan A chéo héa duorc,
dang chéo cla A la ma trdn chéo B vdi cac phan ti trén duong chéo b, = 4,
Néu A khdng co du n gid tri riéng phan biét (phwong trinh dac trung cé
nghiém bdi) thi chuyén sang budc 2
Buwdrc 2. Tim tat cac vector riéng doc |ap tuyén tinh &rng vai cac gid tri
riéng, néu cé du n vector riéng ddc |ap tuyén tinh thi két ludn A I3 chéo
hoa duoc.
Buworc 3. Ma tran lam chéo A, la matran P = (p,-j)mn vOi cac cot la toa do
cOt cla cac vector rieng doc 1ap tuyén tinh, V; = (plj, Pjs + pnj) ,j=1,2..,n
Buoc 4. Dang chéo cua A la ma tran chéo B, xac dinh boi cong thirc:
B=P L AP
HV N s hieo vist vam



CHUONG 3
Bai IV. Vector rieng — Gia tri riéng
4.5 Chéo hoa ma tran
Cac thi du

Q Thidul7. ChoMatranA =

2 1 0
1 2 o]
0 0 3

1/. Ma tran A c6 chéo héa duwgc khéng, néu A chéo hda dugc hay tim ma tran

P lam chéo hda A

2/. Tim dang chéo ciia ma tran A

O Thi dy 18. Hay chéo héa ma tran A = H ‘%
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