GV LE VAN HQP
~ CHUONG V
ANH XA TUYEN TINH

I. CAC KHAI NIEM CO BAN:

Trong chwong ndy, m va n la cac s nguyén > 1. Ta viét gon dimgV 13 dimV

1.1/ PINH NGHIA: Cho anh xa f:R" - R™, nghia l1a
Vo= (X1, Xa, ..., Xy € R%, A (o) = (y1, 2, -.. » Ym) € R™
a)Néu H c R" thi dnh ciia H qua dnhxa f 1a f(H)= {f(a)|o € H} cR™
b) Néu K < R™ thi dnh nguroc ciia K béi dnh xa £ 13
f'K)={aeR"|f(a) e K} cR"

1.2/ PINH NGHIA: Cho 4nh xa f:R" — R™

a) f 13 dnh xa tuyén tinh (tr R" vao R™)néu f thoa
*Vao,B e R, f(a+B)=f(a) +f(B) (1)
*Vo e R", Ve e R, f(c.a) =c.f(a) (2)

b) Suy ra f 1a dnh xa tuyén tinh néu f thoa
Va, B € R", Vc € R, f(coa+p)=cf()+f(P) B)

c¢) Ky hi¢u L(R R™ = {g:R"—> R"™|g tuyén tinh }
Khi m =n, ta viét gon L(R",R")=L(R") = {g:R" —>R | g tuyén tinh }.
Néu g e L(R") thi g con dugc goi 1a mét todn tir tuyén tinh trén R".

Vidu:
a) Anh xa tuyén tinh O : R" > R™ (0 >0 Va € R") va toan tir tuyén tinh
O:R">R"(a—»0O Va e R").
b) To4n tir tuyén tinh ddng nhat trén R" 1a /4, :R* > R" (o ~a Vo € R").
of:R* SR ¢6 f(a)=3x—-8y+z—-4t,-7x+5y+6t,4x+y—-9z—1t)
Vo = (x,y,z,t) € R* Ta co thé kiém tra f thoa (3) nén f e L(R*R?).
That vay, Va =(x,y, z, t), B =(u, v, w, h) € R* Vc e R, f(c.o+ B)=
=f(cx+u,cy+v,cz+w,ct+h)=[3(cx+u)—8(cy+v)+(cz+w)—4(ct+h),
—7(cx +u)+5(cy +v)+ 6(ct+h),4(cx +u) +(cy +v) —9(cz + w) — (ct + h)] =
=c(3x -8y +tz—-4t,—-T7x+5y+6t,4x+y—-9z—-t)+ (3u—-8v+w-—4h,
—7u+5v+6h,4u+v—-9w— h)—cf(oc)+f(B)
Ngoai ra ta co thé giai thich f e L(R R?) do céc thanh phan cia f (o) déula
cac biéu thirc bac nhit theo cac bién x,y, z va t.
d)g:R* > R® ¢o g(a)=(-2x + 9y + 6z, 8x — 5y + z, 3x + Ty — 42)
Vo = (x,y,z) € R’. Ta c6 thé kiém tra g thoéa (3) nén g e L(R?).
Thét vay, Va. = (X, y, z), B = (u, v, w) € R?, Vc € R, g(c.a + B) =
=g(cx+u,cy tv,cz+w)=[-2(cx +u)+9(cy +v) +6(cz+w),
(cx+u)—5(cy+v)+(cz+w),3(cx+tu)+7(cy+v)—4(cz+w)]=
=c(—2x+9y+67,8x -5y +z 3x+7y—4z) + (- 2u+9v + 6w, 8u—-5v+w,
3u+7v—-4w)=c.g(a) + g(B).



Ngoai ra ta ¢6 thé giai thich g€ L(R?) do c4c thanh phén cia g(o) déu la cac
biéu thirc bac nhit theo cac bién x,y va z.

1.3/ TINH CHAT :
Cho f € L (R",R™). Khido6 ,Va, ay, ..., o € R", Ve, ..., cc € R, tacod
a)f(O)=O va f(—a)=—f(a).
b) f(cioqy + - + ckock) = clf(ocl) + .+ ckf(ock)
(anh cta mét t6 hop tuyén tinh bang t6 hop tuyén tinh cua cic anh twong (mg)

Vidu: Cho fe L(R*R) va a;, as, a3 € R? thoa f (o) = (-1, 3), f (o) = (2,-5)
va f(os)=(4,4).Khidé £(0,0,0)=(0,0), f(— o) =—f (o) =(1,-3) va
f Bou — 4an + 205) = 3f (o) — 4f (o) + 2f (a13) =
=3(=1,3) - 4(2,-5) +2(4, 4) = (-3, 37).

1.4/ NHAN DIEN ANH XA TUYEN TINH:
Cho 4nh xa f:R" — R™.
Néucd A € Myym(R) thoa f(X)=X.A VX e R" thi fe L(R",R™). That
vay, VX,Y e R, fcX+Y)=(c.X+Y)A=c.(X.A)+Y.A=cf(X)+f(Y),
nghia 1a f théa (3) cua (1.2).

Vidu: Xét lai cac anh xa f:R* 5> R® va g:R* > R® trong Vidu cua (1.2).

3 -7 4
g s -2 8 3
Dat A= 1 0 9 c M4X3(R) va B=|9 -5 7 c M3(R)
6 1 -4
-4 6 -1

Taco f(X)=X.A VX =(x,y,zt) € R* nén fe L(R*R?).
Tacod g(X)=X.B VX =(x,y,z) € R® nén g € L(R?).

1.5/ MENH DPE: Cho f e L(R",R™).
a) Néu H <R" thi f(H)<R™
b)Néu (H<R" va H c6 cosé A) thi
[f(H)<R™ va f(H) cb tdp sinh f(A)].
¢)Néu K <R™ thi f'(K)<R"

1.6/ KHONG GIAN ANH CUA ANH XA TUYEN TiNH:
Cho f e L(R"R™) va xét truong hop dac biét H=R" <R".
a)Taco f(H)=f(R"={f(a)|oeR"} <R™
Ta dat f(R") =Im(f) va goi Im(f) 1a khdng gian anh cua f.
b) Tim mdt co s&é cho Im(f) : Chon cosé A tuyy cia R" (ta thuong chon A
13 co s6 chinh tic B,)thi <f(A)> =Im(f). Tir d6 ta c6 thé tim duoc mdt
co s6 cho Im(f) tir tp sinh f(A)[ dung (5.7) cia CHUONG 1V ].

Vidu: f:R* 5 R ¢6 f(X)=(x+2y+4z—T7t,—3x -2y +5t,2x +y — z — 2t)
VX = (x.y,z,t) € R*. Takiém tra d& dang f € L(R*R?).
Pit A=B,={ & =(1,0,0,0), &, =(0,1,0,0), &5 = (0,0,1,0), &4= (0,0,0,1) }



1a co s& chinh tic cia R* thi < f(A)> =Im(f)=f(R?).
f(A) = { f(S]) = (19_392)9 f(82) = (29—291)9 f(83) = (490,_1)9 f(84) = (_79 59_2) }

f(&) 1 -3 2 I 3 2 I -3 2 7
2 2 1 _ .

f&) | L0 4 30 4 3

f(&) 4 0 -1 0 4 -3 0 0 0 0

f(&,) -7 5 2 0 -16 12 0 0 0 0

Im(f) cocosd C={y =(1,-3,2),72=(0,4,-3) } vadim(Im(f))=|C|=2

1.7/ KHONG GIAN NHAN CUA ANH XA TUYEN TiNH:

Cho fe L(R"R™) va xét truong hgp dac biét K = {0} <R™.

a)Tacod f'K)=f'(0)={aeR"|f(0)=0} <R"
Tadat £7'(0)=Ker(f) va goi Ker(f) 1a khdng gian nhin cua f.

b) Tim mdt co s& cho Ker(f) : Ta thdy Ker(f) chinh 13 khéng gian nghiém cia
hé phwong trinh tuyén tinh thuan nhat f (o) = O v6ian o € R™. Tir d6 ta c6
thé tim dugc mot co sé cho Ker(f) [ dung (5.8) cia CHUONG 1V ].

Vi du: X¢t lai 4nh xa tuyén tinh f trong Vidu (1.5).
Ker(f)={ a = (x,y,zt) € R* | f(a) =0 }
={a=Xyzt) e R*|(x +2y +4z—T7t,-3x =2y + 5t,2x +y—z-2t) =0 }
={a=Xyzt) e R*|x+2y+4z—Tt=—3x -2y +5t=2x+y—-z-2t=0}
Ma tran hoa hé phuong trinh tuyén tinh trén:

X y z t Xy z t
1 2 4 70 2 4 -7/ 0 0o =2 1] 0
-3 2 0 5/ 0[—>|0 4 12 16 0| > |0 I' 3 -4 0
2 1 -1 =21 0 0 -3 -9 12| 0 0 0 0 0] O

HE¢ co6 vo sénghiémvéi 2 dntedo:zte R, x=2z-t,y=4t-3z

Ker(f)={ o =2z —-t,4t -3z, z,t) = 2(2,-3,1,0) + t(-1,4,0,1) | z, t € R }. Nhu vay
Ker(f)=<D> vé6i D= {06,=(2,-3,1,0),05,=(-1,4,0,1) } doclap tuyén tinh.
Do d6 Ker(f) co motcosdla D= {0,,9,} va dimKer(f)=|D |=2.

1.8/ MENH DPE: Cho f e L(R",R™). Khi d6
dimKer(f ) + dimIm(f ) = dimR" = n.
dimKer(f) goila so khuyet cua f va dimIm(f) goi la hang cua f.

Vi du: Xét lai 4nh xa tuyén tinh f trong Vidu (1.5) va (1.6).
Ta c¢6 dimKer(f ) + dimIm(f ) = 2 + 2 = 4 = dimR".

II. MA TRAN BIEU DIEN ANH XA TUYEN TINH:

2.1/ PINH NGHIA: Cho f e L(R",R™).R" va R™ lan luot c6 cac co so 1a
A= { Ay, A2y ..wy Otn} va B= { B], Bz, ceey Bm}
a)bat [flap=([f(a)]s [f(o2)]s ... [f(0tn)]s) € Mmxn(R).
Tandi [ f]ap 1a ma tran biéu dién cua anh xa tuyén tinh f theo cap co so
A (cia R") va B (cua R™).




Mudn tim toa do cua cac vector f(ou), f(ap), ..., f(a,) theo coso B, ta
giai n h¢ phuong tr1nh tuyen tinh, mo1 hé c6 m phu:ong trinh vd m 4n sd.
Céc hé nay cung ¢ vé trai 1a ( Bl B, ... B.) vacac vé phai cua chung lan
lwot 14 cac cot f(ay)', £ (a)', ..., f (o). Do do ta c6 thé giai ddng thoin
hé trén trong cuing mot bang 1a (8" B ... B | f (o) | (o) | ... |f(an)).
Khi giai xong n hé trén bang phuong phap Gauss — Jordan, ta thu duoc ma
tran (In [[f(a) Is| [f(a2) ]p|... [[f(an)]s) va [f]ap chinhlama
tran & vé phai. Nhu vay khi biét f thi ta viét duoc ma trdn biéu dién
[flag=([f(o)]s [f(02) ]p ... [f(atn) ]B) (D).

b)Va e R% tacd [f(a)Js=[flap[ala (2).
Nhu vay khi biét [ f]ap thi ta xac dinh dugc biéu thuc cia f theo (2).
(tr [f(a)]s tas€tinh dugcngay f(a) Va e R")

¢)Néu A va B lanluot 13 cac co sO chinh tic cia R" va R™ thi [f] AB
duoc goi 1a ma tran chinh tdc cua f. Biéu thitrc ciia f va ma tran chinh tic
ctia f co thé suy ra lan nhau mot cach dé dang.

Vidu:

a) Xét f e LRYRY) véi f(u,v,w)=(-3u+4v—w,2u+v+3w) V(uv,w) e R’
Cho A={¢,e,8} va B 1an lugt 1a cac co s& chinh tic cua R’ va R~
Taco f(g)=1(1,0,0)=(-3,2), f(e)=1(0,1,0)=(4,1) va f(e3)=1(0,0,1)=
= (~1,3) nén c6 ngay ma tran chinh tic

£ = (FGDs [Pl el = [ ] 7]

Cho céac co s6 ciia R® va R? lan luot la
C={n=01,24),v.=0,12),y:=B,-1,L1)} va D={08,=(7,-2),0,=(4,-1) }.
voi f(y)=1(1,2,4)=(1,16), f (y,) =1 (5,1,2) =(-13,17) va

f(y3) =1(3,-1,1)=(-14,8).

Tatim [fleo=([f()]b [f(2)]b [f(y3)]o) bang cach giai dong thoi cac hé

(5" & £ | )| fm)t):[7 4‘ 1‘ —13‘ 44}_}[1* 1‘ 49‘ 38‘ 10}

-2 -1 16| 17 8 0 1 114{ 93| 28
1" 0| -65 -55 65 -55 -18
%[o 1*‘ 114 93‘ 28} Vay Uf ]CD_{114 93 28}'
-5 2
b) Xét g € L(R%R?) c6 ma tran chinh tic [ g lsa=|7 -1|voi B va A lan
4 9
luot 14 céc co s& chinh tic cuia R? va R’
-5 2 2y —>5x
Vo= () € R La@l=Lelalals=| 7 ~1|(*]=] 7=

4 9 4x+9y

Tir d6 suy rangay Vo = (x,y) € R% g(o) = g(x,y) = (- 5x + 2y, 7x — y, 4x + 9y).



3 2
c)Xét h e LARERY) ¢o [hlpe=|-4 -1|voi D={8=(7,-2),8,=(4,-1)} va
1 1
C={y=(1,24),7.=(512), v3=(3,-1,1) } 1an luot 14 cac co s& cua R* va R’

-4 . ot
Vo = (x,y) € R% taco [a]D=[cj=[ g yj tir viée gidi h¢ ¢10; + 20, =a

c, 2x+ Ty
Ci C C1 C
7 4] x ' 1 x+3 ' 0 —-x—4
(5 & |at) < [—2 -1 yj _>[O 1‘ 2x+7yyj _>[0 I 2x+7ij'
3 2 x+2y
Taco [h(@)c=[hlpcl[olp = |4 I [;;‘;;‘;% 2449y |. Suy ra
1 1 x+3y

Vo =(xy) € R, h(0) =h(x,y) = (x +2y) 11 + 2x +9y) 12+ (x +3y) 13
= (X + 2}’)(1,2»4) + (2X + 9Y)(59192) + (X + 3}’)(3»—1,1)
= (14x + 56y, 3x + 10y, 9x + 29y)

2.2/ PINH NGHIA: Cho f e L(R").
R" cOomdtcosdla A= {oy, a, ..., 0y }.
)Pt [fla=[flaa=([f(@)]y [f@)]a - [£()]s) € My(R).
Tanoi [ f]a 1a ma trdn biéu dién cua toan tu tuyén tinh f theo co so A.
Mudn tim toa dd cua cac vector f (o), £ (o), ..., f(a,) theo cosd A, ta
giai n hé phuong trinh tuyén tinh, mdi hé c6 n phuong trinh va n an sb
Cac hé nay cing c6 vé trai la (« of ... a') va cac vé phai cta ching lan

lwot 14 cac ¢ot f (o), f(an)', ..., f(ay)' . Do d6 ta co thé giai dong thoi n
hé trén trong cung mot bang 1a (a' o ... a' | flon)' | flon)' | ... | f(om)").
Khi giai xong n hé trén bang phuong phap Gauss — Jordan, ta thu duoc
(In| [f(o) Ja | [f(az) Ja ... | [ f(ct) ]a) V& [f]a chinhld ma trdn & vé
phai. Nhu vay khi biét f thi ta viét duogc ma trdn biéu dién
[fla=([f(a)] [flo)]... [f(an)]) (D).

b)Va e R taco [f(a)]a=[fla[a]a (2).
Nhu vay khi biét [ f], thi ta xac dinh dugc biéu thire cia f theo (2).
(tu: [ f(a) ]a tatinh du:orc ngay f(a) Va € R").

¢) Néu A 1a co s6 chinh tic caa R" thi [f] a dugc goi la ma tran chinh tdc
ciia f. Biéu thirc ciia f va ma tran chinh tic cia f c6 thé suy ra 1an nhau
mot cach dé dang.

Vidu:
a) Xét f(uv,w)=Qu-v,—u+3v+w, ut2v-w) V(uv,w) € R® thi fe LR?).
Cho A= {¢,¢&,¢;} 1acosochinh tic cua R’ Tacd f(g)=1(1,0,0)=(2,~1,1)
f () =1(0,1,0)=(-1,3,2) va f(e;)=1(0,0,1)=(0,1,-1) nén c6 ngay ma tran
2 -1 0
chinh tic [fla=([f(e)]a [F(e) s [f(&)]a)=|-1 3 1
1 2 -1



Cho C={y;=(1,-2,2), 1.=(2,0,1),y3=(2,-3,3) } 1a mdt co s& cua R® voi
£ (1) = (4.-5,.-5), £(12) = (4,-1.1) va £(y3) = (7.-8.-7). ‘
Tatim [flc=([fG)Je [f(2) ] [£(3)]c) bing cach gidi ddng thdi céc he
1 2 2 4 4 7
(7 7 I f ) I f ) [ f (1)) & |2 0 -3 -5 -1 8| —>
2 1 3| =5 1| -7

r 2 2 4 4 7 ' 0 2| 24 4 37
—10 1 0| =100 0| -15|—>1|0 1" 0| -10f 0| -15|—>
0 -3 -1 -13 -7 -21 0 0 -1 -43] -7 —66
' o o] -62 —10 -95 -62 —-10 -95
—|0 1" ol -10] o -15|.Vay [flc=|-10 0 -15/.
0 0 1| 43 7 66 43 7 66
b) Xét g € L(R?) c6 ma tran chinh tic [ g g = 72 _94j v6i B 14 co s6 chinh tic
cin R Vo= (xy) € R Ta@l=Lels [ala=[ ) (%)= (570 ]
-2 9 )\y -2x+9y
Tir d6 suy ra ngay Vo = (x,y) € R% g(o) = g(x.,y) = (7x — 4y, — 2x + 9y).
15 4 21
)Xét he LR} ¢6 [h]lec=| 2 2 3 | véi
-10 -3 -14
C={y:=(1,-2,2),v,=(2,0,1), y3 = (2,-3,3) } 1a mot co s& cua R’.
G —3x+4y+6z
Va = (x,y,2) e R?, ta c6 [a]c= |¢ |= y+z béng cach giai h¢
c, 2x-3y—4z
Ciyit eyt ez =a:
Ci C Cj3
1 2 2| x r 2 2 X
(V7 vla)yes |20 -3 y|=>|0 1 0 y+z|—>
2 1 3| z 0 -3 -1 z-2x
€1 C2 C3
1 0 2| x-2y-2z ' 0 0 —3x+4y+6z
(01 0 y+z -0 ' 0 y+z
0 0 -1 3y+4z-2x 0 0 1| 2x-3y—4z
15 4 21 )\(-3x+4y+6z —3x+y+10z
Tacd [h(a)]lc=[h]c[a]c =] 2 2 3 y+z = y+2z
-10 -3 -14)\ 2x-3y—-4z 2x—y-Tz

Suyra Va =(x,y,z) € R’
h(o) =h(x,y,2) = (=3x+y +102) 1 + (y + 22) 2 + X =y = 72) 13
=(-3x +y+10z)(1,-2,2) + (y +22)(2,0,1), + 2x —y —72)(2,-3,3)



2.3/ CONG THUC THAY POI CO SO TRONG MA TRAN BIEU DIEN:
Cho f e L(R",R™).
R" ¢ caccosolan luotla A va C voi S=(A - C) € My(R).
R™ c6 caccosdlanluotla B va D véi T=(B — D) € M(R).

a) Ta co cong thie [flep=T [ f]as.S vadodd [flasg=T.[flcp.S™
b)Suyra [fles=[f]ap.S(licndy T=(B >B)=1I, va T '=1,)
[flap=T "[flap (licndy S=(A—>A)=1,)

c)Suyra [flap=[flcp.S" va [flap=T[flap

Ghi cha : Néu A va B lan luot 1a cdc co sé chinh tac cua R™ va R™ thi dé
dang c6 dugc S va T.

Vidu: Xétlai fe L(R,R?) va h e L(R%RY) trong Vidu cua (2.1).
a) Xét f e LRYRY) véi f(u,v,w)=(-3u+4v—w,2u+v+3w) V(uv,w) € R’
Cho A= {¢y¢&,¢e} va B lanluot la cac co so chinh tic cia R® va R~
Ta d viét ma tran chinh téc [ 1as = ([f e0]s [£(E)]s [F(es)]s) = {‘23 ‘1‘ ‘;j
Cho céc co sé cia R® va R? lan luot la
C={71=(1,2,4),7.=(,1,2),v;=3,-1,1) } va D={6,=(7,-2),0,=(4,-1) }.
1 5 3

Tacd S=(A—>C)=|2 1 —1|va T=(B—>D)=[72 4J c6 T_1={_21 ‘74j
4 2 1

oy 1 ~65 55 —18

Tudd [flep=T [f]A,BS_[114 0 28}’

1 -13 -14) . i -5 -8 11
[f]C’BZ[f]A’BSZ{m 17 8} va [flao=T [f]A’BZ{s 15 19}'
302
b) Xét h e L(RERY) ¢6 [hlpc=|-4 -1|véi A,B,C,D,S va T dugc hiéu
11

14 56
nhu trén. Ta ¢6 ma tran chinh tic [h]B,A=S[h]D,CT_1= 310 |.
9 29
Suy ra Voc=(x,y)eR2, h(a) = h(x,y) == (14x + 56y, 3x + 10y, 9x + 29y).
1 2 ~14 0
Honnita [hlgc=[hlpocT '=|2 9| va [h]pa=S[hlpc=| 1 2.
1 3 5 7

2.4/ TRUONG HQP PAC BIET: Cho f e L(R).
R" ¢ caccosolan luotla A va C voi S=(A - C) € My(R).
a) Ta co cong thire [flc=S"[f]s.S vadods [f]a=S.[f]c.S".
b)Suyra [flea=[f]aS va [flac=S"[f]a
¢)Suyra [flac=[fle.S" va [flea=S[fle.
Ghi cht : Néu A 1a co so chinh tac cia R" thi dé dang c6 dugc S.




Vidu: Xétlai f,h e L(R?) trong Vidu cua (2.2).
a) Xét f e L(R) voi
f(wv,w)=2u—-v,—u+3v+w,u+2v—-w) V(uv,w) e R’.
Cho A= {¢gy & e} lacosochinh tac cia R>.
2 -1 0
Tacoma tran chinh tic [fla=(f(e)]a [f(e)]a [f(e3)]a)=|-1 3 1
1 2 -1
Cho C={y,=(1,-2,2),v.=(2,0,1), y3 =(2,-3,3) } 1a mdt co s& cua R® voi
1 2 2 -3 4 6
S=(A>C)=|-=2 0 3| vaS'=|0 1 1 |quacacphépbiénddi
2 1 3 2 -3 -4

" 2 21 1 00 o 2| 1 =2 =2
I1(—=0 17 of 0 1 1
0 3 -1 =2 0 1 0 0 -1 2 3 4

~
5]
[
@
~
|
|
[\
()
|
98)
(=
oS = O
- o O
()
o
()
()
p—

Ir 0 0 -3 4 6 -62 -10 -95
—>l0 1" ol 0 1 1|=(L|S™". Tacé [flc=S"[flaS=|-10 0 -15],
0 0 1 2 -3 -4 43 7 66
4 4 7 -4 27 2
[flea=[flaS=|-5 -1 -8| va [flac=S""[fla=|0 5 0
-5 1 -7 3 -19 1
15 4 21
b)Xét he L(R) ¢6 [h]e=] 2 2 3 |véi A, C, S va S dugc hiéu nhu
-10 -3 -14

trén. Ta c6 ma trin chinh tic [h]a=S.[h]c.S"' =

[
O = =

0
1.
1
Suyra Va=(x,y,z) € R, h(a) =h(x,y,z) = (x +y, y + 2, 2).
-3 1 10 -1 2 -1

Taco [h]ac=[h]e.S"'=]0 1 2| va [h]lca=S[hlc=]0 1 0]
2 -1 -7 2 1 3

II1. XAC DINH ANH XA TUYEN TiNH KHI BIET ANH CUA MOT
COSO:

3.1/ MENH DPE: R" c6cosola A={a a, ..., on}. Cho f, g e L(R"R™).
Khidéo f =g © Vje{l,2,...,n},f(a)=g(0).

3.2/ MENH DPE: R" c6cosola A={a, o, ..., O}
Chon tl‘lyy B], Bz, ceey Bn S Rm.
Khi d6 ¢d duy nhat f € L(R",R™) thoa f(oj)= B; Vje {l,2,...,n}.



3.3/ XAC PINH ANH XA TUYEN TiNH DUA THEO ANH CUA MOT CO
SO:
Ta trinh bay cach xac dinh anh xa tuyén tinh f trong (3.2).
a) Cach 1: dung toa do vector theo co s0.

G

B c Xy 1R X
Va e R", tim [aJa=| 7| dé cobieudién o =cioq +cron + ... +cy0y.

c

Suyra f (o) =f(cioq +cr0n + ...+ cpo) =cif (o) +cof (o) + ... +cuf () =
=01B1+02B2 ‘t‘...j‘Can. )

b) Cach 2: dung ma tran biéu dién dnh xa tuyén tinh.

Goi C va D lan luot 1a cac co sé chinh tic cuia R" va R™ v6i S=(C — A).

Viét [f Jap=([f(a) o [f(@) o ... [f(@)Ip)=(B B ... B). Tacoma

tran chinh tic [f Jep=[f Jap.S ' . Tl d6 suy rangay f(a) Vo € R".

Vidu:
R® c6cosd A= {o;=(1,-1,1), ar=(1,0,1), 05 =(3,-1,2) }.
a) Tim f e L(R’,RY) thoa
f(on) = (3,0,-1,2), f (o) = (1,-2,4,0) va f (o) = (-4,1,0,-3).
b) Tim g € L(RY) thoa g(oy) = (-2,1,3), g(ow) = (-3,2,1) va g(os) = (-7,5,3).

G Z—X-Yy
Céch 1: Va = (x,y,z) € R’, tim [a]a=|c, |=|y+2z—x bﬁng cach giai hé
c, X—z

cio +cooy + ez =k (of o ol |a') <
Ci C C3 C1 C C3
1 1 3| x " 1 3 «x o 1| -y ' 0 0 z—x—y
S|-1 0 ~1 yl=>[0 1 2 x+y|—=>|0 ' 2| x+y|—>|0 ' 0 y+2z—x
1 1 2| z 0 1 1| y+z 0 0 -1 z—x 0 0 I x—z

Tu do f (o) =1 (cia + cron + c303) = ¢if (ar) + cof (a) + c3f (o)
=(z-x-Yy)3,0,-1,2) + (y + 2z — x)(1,-2,4,0) + (x — 2)(—4,1,0,-3)
=(—8x—-2y+9z,3x -2y -5z, -3x + S5y + 7z, - 5x 2y + 52)

va g(a) = g(cio + c0n + c3a3) = cig(oy) + cog(on) + cag(as)
=(z-x-y)(-2,1,3) + (y + 2z - x)(-3,2,1) + (x — 2)(-7,5,3)
=(-2x-y—-2z2x+y,—x—2y+27)

Céach2:

Goi C va D lan luot 1a céc co s& chinh tic cua R’ va R* véi

1 1 3 -1 -1 1
S=(C—>A)=|-1 0 -1| va S'=|-1 1 2| quacac phép bién ddi
1 1 2 1 0 -1



1 1 3/ 100 " 1 3/ 1 00 o 2 1 -1 -1
S|L)={-10 -1l 01 0[=>|0 1 1] 0 1 1|{—>|0 1" 1| 0 1 1
1 1 2/ 0 0 1 0 0 -1 -1 0 1 0 0 -1 -1 0 1
I o0 of -1 -1 1
>0 1" o -1 1 2|=(L|SH.
0 0 1| 1 0 -1
3 1 -4
+ A 0 _2 1 1 r A
Viet [f Jap=([f(a) o [f(o2) b [f(on) ]p)= 4o va ta ¢cO ma tran
2 0 -3
-8 2 9
3 22

chinh tic [f Jen=[f Jap.S "' = ‘75 Suyra Vo= (x,y,2) € R,

-3 5
-5 -2 5

f(a)=f(x,y,2) = (- 8x -2y +9z,3x — 2y — 5z, - 3x + Sy + 7z, — 5x — 2y + 5z).

-2 -3 -7
Viét [g Jac=([g) ] [go)]c [gos)]c)=| 1 2 5| vatacoma trin
31 3
-2 -1 -1
chinh tic [g]c=[g]A,c.S_1= 2 1 0
-1 -2 2

Suy ra Vo= (XDY9Z) € R39 g(Oﬂ) = g(X,y,Z) = (_ 2x — Y-z 2x + Y, —X— 2y + 22)
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