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Chuong 4: ANH XA TUYEN TINH
4.1 Dinh nghia va nhiing tinh chit cin ban
4.2 Nhan va 4nh ctia anh xa tuyén tinh
4.3 Ma tran biéu dién 4nh xa tuyén tinh
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4.1 Pinh nghia va nhiing tinh chat cin ban

binh nghia
Cho V va W la hai khong gian vector trén truong R. Ta noi
f:V— W la mot anh xa tuyén tinh néu né théa man cac didu
kién duoi day:

i) f(x1 —I—XQ) = f(xl) +f(x2)7Vx1,x2 ev,

ii) flax) = af(x),Ya e R,Vx e V.

Nhéan xét

» Didu kién i) va ii) trong dinh nghia c6 thé duoc thay thé’
bang mot didu kién:

flaxy +x2) = af(xy) + fxe),Va € R,Vu,v € V

» Néu f la mot anh xa tuyén tinh, thi
» f{0) =0.
» f{—x) = —flx),vx e V.
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Ky hiéu
> L(V, W) la tdp hop cdc dnh xa tuyén tinh tu V— W.

» Néu fe L(V,V) thi  duoc goi la mot toan ti tuyén tinh trén
V. Viét tat f e L(V).

Vi du
Cdc dnh xa sau day la dnh xa tuyén tinh
1. F: R — R" xdc dinh bdi

fix) = (x,0,...,0);
2. £: R® — R? xdc dinh bdi

1, x0,x3) = (201 +x2,X1 — 3x2);
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Pinh ly

Cho Vva W la hai khong gian vector, B = {uy,uz, ... ,u,} la co
s cia V. Khi do, néu S = {v1,vs, ... ,v,} lad mot tdp hop cia W
thi ton tai duy nhdt mot f € L(V, W) sao cho

fluy) = v1,flug) = va,...,fuy) = vy
Khi do, néu
%)
s =
Qn

thi f(u) = anf(uy) + aof(ug) + - - + anfluy).
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Pinh Iy
Moi dnh xa tuyén tinh f: V — W déu hoan toan xdc dinh bdi dnh
cua cdc vector cua mot co s nao do cia V.

Chitng minh Ta xét truong hop V' la khong gian vector hitu han
chieu. Gia st B = {uy,uy, ...,u,} 1a mot co sé cda V va cac vector
flu;),Vi € 1,n hoan toan x4c dinh trong W. Khi d6 Vx € V, biéu
dién x mot cach duy nhat dudi dang

X = qiuy + agUs + - - - + aply

ta c6 f(x) = a1f(ur) + aof(uz) + - - - + anf(un).
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Trén tap hop L(V, W) ta dinh nghia cac phép toan sau day:
a) Phép cong: Vi, g € L(V,W),Vx €V,

(F+9)(x) = flx) + g(x).
b) Phép nhén vd huéng: Vf e L(V,W),Vx € V.Va € R
(af)(x) = af(x).
Ménh de

L(V, W) vdi nhiing phép todan vua dinh nghia phia trén la mot
khong gian vector trén truong R.
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4.2 Nhan va anh cida anh xa tuyén tinh

bPinh nghia

Cho f:V — W la mot anh xa tuyén tinh.

a) Tap hop Kerf = {x € V|f(x) = 0} duoc goi la nhan cua anh xg f.
b) Tap hop Imf = {f(x)|x € V} duoc goi la anh cua dnh xa f.
Nhadn va dnh cua f fuong tng la khong gian con cua V va W.
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Vi du
Cho f: R3 — R3 duoc xdc dinh bdi:

fx,y,2) = x+y—2,2x+3y —2,3x + 5y — 2)

Tim mot co so cua Kerf.
Goi u € R3.
ucKerf< f(u)=0

X + y — z =
S 2 + 3y — 2z o=
x + 5y — 2z =

Hé phuong trinh c6 nghiém (x,y,2) = (2¢, —¢,f) v6i t € R.
Nghiém cd ban cta hé la u = (2,—1,1). Vay Kerf c6 co s6 la
{fu=(2,-1L1}
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Pinh Iy
Cho f:V — W la mét dnh xa tuyén tinh. Khi do, néu

S ={w,u,...un}

la tdp sinh cuia V thi
fS) = {flwr),Mu2), ... . fum)}

la t@p sinh cua Imf.
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Vi du
Cho f: R3 — R3 duoc xdc dinh bdi:

f(x,y,z) = (x+y_252x+3y_273x+5y_2)'

Tim mot co sd cua Imf.

Goi By = {e1,ez,e3} 1a mot co sé chinh tic cla R3. Ta cb
fler) = (1,2,3), flea) = (1,3,5), fles) = (—1, —1,-1). Ta c6 Inf
sinh bdi {f(e1),f(e2),fle3)}. Lap ma tran

fler) 1 2 3 12 3
A(M))(l : S)H(om)
fles) -1 -1 -1 000

Do d6 Imf c6 co s6 1a {v1 = (1,2,3),v2 = (0,1,2)}.
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Pinh 1y

Cho f:V — W la mét dnh xa tuyén tinh tu khong gian vector hitu
han chidu V vao khong gian vector W. Khi do Imf la khong gian
con hitu han chiéu cua V va ta cé cong thiic:

dim V = dim Kerf + dim Imf
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4.3 Ma tran biéu dién anh xa tuyén tinh

binh nghia
Cho V va W la cac khong gian vector trén truong R. Goi
B={u,uz,...,uy} va C={v1,vs,...,0m} ldn luot la cdc co s¢

ctia Vva W. Cho fla mét dnh xa tuyén tinh tu khong gian vector
V vao khong gian vector W, f € L(V,W). Dgt

P = ([fw)]e, [fluz)le, - - -, [flun)]c)

Khi d6 ma trén P duoc goi la ma trn biéu dién cda anh xa f theo
cdp co sé B,C, ky hiéu P = [l ¢ hodc [1S.

Néu f < L(V) thi ma trén [l c dugc goi la ma trgn biéu dién todn
f tuyén tinh 1, ky hiéu [/
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Vi du
Cho dnh xa tuyén tinh f: R3 — R? xdc dinh bdi

f(x1,x9,X3) = (X1 — X2, 2x1 + X2 +X3)

va cdp cos6 B={u; = (1,1,0),us = (0,1,2),u3 = (1,1,1)},
C={v1=(1,3),02=(2,5)}. Tim [lpc

taco ke = (g ). Mawle = (15 ). e = ().

. 6 11 8
Vay V]B,c=<_3 6 _4)
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binh Iy

Cho V,W la cdc khong gian vector vdi cdc co s6 tuong ting la
B= {bl,bz, - ,bn}, C= {Cl,Cz, N ,Cm}. Gid suf:V— Wl
mot dnh xa tuyén tinh. Khi dé vdi moi vector x € V, ta c6

[x)]e = NBcks

Hé qua

Cho V la khéng gian vector trén fruong R va B la mot co sd trong
V. Gid su f la mot todn tu tuyén tinh trong V. Khi do, véi moi
xeViaco

[fx)]s = Nsk]s
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Vi du

Trong vi du trén fa ldy x = (1,2,3), fa ¢6 [x|5

[(x)]c = Nclls = ( _g —1(15 —i > (
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Ménh deé

Cho V va W la cdc khong gian vector hitu han chiéu trén truong
R. B,B' va C,C’' tuong uing la cdc cdp co sd trong V va W. Khi do,
v0i moi dnh xa tuyén tinh f:V — W ta c6

e =(C— ) Ape(B— B)
Hé qua

Cho B va B’ la hai co sd trong khong gian vector hitu han chidu V
trén truong R. Khi do véi moi todn tu tuyén tinh f ta cé

Nz = (B—B) '[sB— B).
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Vi du
Trong khong gian R® cho cdc vector

w = (1,1,0);u9 = (0,2, 1): 3 = (2,3,1)
va dnh xa tuyén tinh f: R — R3 dinh bdi

flxt,x2,x3) = (2x1 + X9 — Xx3,x1 + 2X2 — X3, 2X1 — X2 + 3x3)

a) Chiing minh B = (u1,us,u3) la mét co sé cua R3.
b) Tim [As.
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Vi du
Trong khong gian R® cho cdc vector:

uy = (1, —1,2);U2 = (3,—1,4);113 = (5, —3,9)

1. Chiing t6 B = (uy,uz,us) la mot co sé cua R>.
2. Cho f: R3 — R® la mot danh xa tuyén tinh théa

10 2
Ms=| -1 1 o0
2 1 -1

Hay tim biéu thic cia dnh xa f
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