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N&i dung chinh

@ Cic dinh nghia va tinh chét
Q Ma tran clha anh xa

© Gia tri riéng va véc to riéng



Cac dinh nghia va tinh chit

Dinh nghia 1

Cho E va F la ha}i KGVT /thL_I’C. Mot anh xa f : E — F dugc
goi 1a dnh xa tuyén tinh néu né théa man:

(1) f(u+v)=f(u)+ f(v) véi moi u,v € E;

(2) f(ku) = kf(u) v6i moi u € E va moi o € R.
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Cac dinh nghia va tinh chit

Dinh nghia 1

Cho E va F la ha}i KGVT /thL_I’C. Mot anh xa f : E — F dugc
goi 1a dnh xa tuyén tinh néu né théa man:

(1) f(u+v)=f(u)+ f(v) véi moi u,v € E;

(2) f(ku) = kf(u) v6i moi u € E va moi o € R.

Mot sb vi du: kiém tra 4nh xa tuyén tinh?
1) f: R — R?, f(x) = (2x, —3x).

2) g :R? - R? g(x,y) = (x +y,2x — 3y).

3) h:R? = R? h(x,y) = (2x + y + 1,x — 3y).

.2 _ | XDy xtZy
4) s :R* — Mat(272)(R)y s(x,y) = 3y —2x+4y |
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Mot cach té‘;ng quat, cho A I3 mét ma tran cép m x n, khi
dé danh xa A : R" — R™ cho béi

x =y =A(x) = Ax

la mot Axtt, dugc goi la Axtt tuong dng vSi ma tran A.



Cac tinh chat

Gid sir f : E — F la mot Axtt. Khi d¢,
1) Axtt bién véc to khéng thanh véc to khéng: f(6g) = 0.

2) F(oy xiui) = Yy xif (ui)

Vidu: f(2u —3v+5w) = f(2u —3v) + f(5w) =
f(2u) + f(—3v) + 5f(w) = 2f(u) — 3f(v) + 5f(w).



Cac tinh chat

Gid sir f : E — F la mot Axtt. Khi d¢,
1) Axtt bién véc to khéng thanh véc to khéng: f(6g) = 0.

2) (O i) = Yoy xif (u;)

Vidu: f(2u —3v +5w) = f(2u —3v) + f(bw) =
f(2u) + f(—3v) + 5f(w) = 2f(u) — 3f(v) + 5f(w).

Anh xa tuyén tinh f : E — F hoan toan duoc xac dinh béi anh
cta mbt co sd cla E.




Dinh nghia 2
Cho f : E — F la mdt Axtt.
Anh cda f, ky hiéu 1a Im(f), |a tap hop

f(E)={f(x) e F:xe E}.

Nhéan cda f, ky hiéu 1a Ker(f), la tép

Ker(f) = {x € E: f(x) = 0f} = £ 1(0F).

(1) Ker(f) la KGVT con cia E.
(2) Im(f) 1a KGVT con cta F.




Dinh nghia 3

Hang ctia f, ky hiéu 13 r(f), 13 sb chiéu ctia Im(f):

r(f) = Dim(Im(f)).

| A

Dinh Iy 3

Né&u E 13 KG hitu han chiéu thi Im(f) ciing 13 KGVT con hiiu
han chiéu.

A

Gid st Dim(E) = nva B = {uy, ta,...,u,} la mbt co sé cla
E. Khi dé



N&u E 13 KGVT n chiéu thi

Dim(Ker(f)) + Dim(Im(f)) = n.




Mot so vi du

Xac dinh 3nh va hat nhan cla cic 4nh xa tuyén tinh
1) f:R? = R? f(x,y) = (x — 2y,2x + 3y).
2) g :R¥—>R? g(x,y,z) = (x+y+2z2y —32).

3) h:R3_>R31 h(Xa%Z):(2X+Z,X—y,2x+y+z).



Ma tran cla 4nh xa tuyen tinh

Cho f : E — F la mét Axtt. Giad st Dim(E) = n,
Dim(F) = m, va gid st B = {uy, ua, ..., u,} 1a mbt co sé cha
E,V={v,va,...,Vp} la mdt co sé cla F. Khi d6

Dinh nghia 4

Ma tran

A= [[f(u)ly [f(w)ly - [f (un)ly ]
dugc goi la ma trén cla Axtt f trong cac co sé (B, V).
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Ma tran cla 4nh xa tuyen tinh

Cho f : E — F la mét Axtt. Giad st Dim(E) = n,
Dim(F) = m, va gid st B = {uy, ua, ..., u,} 1a mbt co sé cha
E,V={v,va,...,Vp} la mdt co sé cla F. Khi d6

Dinh nghia 4

Ma tran

A=[[f(u)ly [f(w)]y- - [f(u)ly ]
dugc goi la ma trén cla Axtt f trong cac co sé (B, V).

Khi d6 néu u c6 toa do cdt trong co s6 B 1a [u]s thi f(u) cé
toa do cét trong co sé V la

[f(u)ly = Aluls.

Cha y : N&u F = E vd V = B thi ta néi A 13 ma tran cda
Axtt f trong co sé B.



Vi du: X4c dinh ma trn cla cic Axtt

1) f:R? = R3 f(x,y,z) = (2x+ z,x — y,2x + y + z) trong
céc co s& chinh téc.

2) g:R3 = R? g(x,y,z) = (x—y,x+y — 3z) trong cic co
¢ B=1{(1,1,1),(1,1,0),(0,1,1)} va V = {(1,1),(1,2)}.

Cho u=(—1,0,3), xac dinh toa do cla f(u) trong co sé
V.
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Vi du: X4c dinh ma trn cla cic Axtt

1) f:R? = R3 f(x,y,z) = (2x+ z,x — y,2x + y + z) trong
céc co s& chinh téc.

2) g:R3 = R? g(x,y,z) = (x—y,x+y — 3z) trong cic co
¢ B=1{(1,1,1),(1,1,0),(0,1,1)} va V = {(1,1),(1,2)}.

Cho u=(—1,0,3), xac dinh toa do cla f(u) trong co sé
V. (Goiy u="2u; —3u; + u3)

3) h:R®—= R3 h(x,y,z) = (2x+z,x — y,2x + y + z) trong
cos6 B ={(1,1,1),(1,1,0), (0,1, 1)}.



Ma tran cla 4nh xa tuyen tinh trong hai co s6

Cho f: E — E la mdt Axtt. Gid st B va B’ |a hai co sé cta E.
Gid sir A la ma tran cta Axtt f trong co sé B va A’ la ma tran
f trong co s6é 5.

Mbi lién hé giita A va A'?



Ma tran cla 4nh xa tuyen tinh trong hai co s6

Cho f: E — E la mdt Axtt. Gid st B va B’ |a hai co sé cta E.
Gid sir A la ma tran cta Axtt f trong co sé B va A’ la ma tran
f trong co s6é 5.

Mbi lien hé giita A va A?
Goi P la ma tran chuyén co s tur B sang B’. Khi dé ta c6 két

qua:
A =PLAP.



Ma tran cla 4nh xa tuyen tinh trong hai co s6

Cho f: E — E la mdt Axtt. Gid st B va B’ |a hai co sé cta E.
Gid sir A la ma tran cta Axtt f trong co sé B va A’ la ma tran
f trong co s6é 5.

Mbi lién hé giita A va A'?

Goi P la ma tran chuyén co s tur B sang B’. Khi dé ta c6 két
qua:
A =P LAP.

Hai ma tran A, A’ thda min ding thic trén duoc goi 13 dong
dang.



Gia tri riéng va véc td riéng

Cho f : E — E 13 mét Axtt cla KGVT n chiéu E.
Dinh nghia

S6 thuc \ duoc goi |a mot gid tri riéng cla f néu cé mot véc
to u # 0 trong E sao cho f(u) = Au.

Lac d6 u dugc goi mét véc to riéng cha f tuong ing véi gid tri
riéng .
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