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4. CG SO VA TOA DO 1

Khai niém co s& c6 thé dugc hiéu véi nhidu cac dinh nghia tuong duong nhu hé sinh déc 13p tuyén tinh, hé déc
I4p toi dai, hé sinh toi tiéu. Ching déu dugc hiéu nhu 13 mét "hé quy chiéu" trong khéng gian véc to dé moi véc
to khi d6i chiéu vao déu cho mét toa d6é duy nhat.

Muc tiéu

- Kién thiic: Nd§m duoc khai niém co s6 va toa db.
- Ki n3ng: Thao téc kiém tra mdt hé véc to 13 co sé hay khéng? Tinh todn toa dd clia cic véc to theo co sg,
cdng thic déi toa dé khi thay déi co sé.
v

NGi dung
4.1 Khai niém co sé va toa dd

4.2 Ma tran cta hé véc to theo co sd

4.3 Ma tran chuyén sq s6 va cdng thic d8i toa do
W
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4.1. Khai niém co s@ va toa do a
Cho V 13 khéng gian véc to va S 13 mét hé cac to clia V. Khi d6 cac khdng dinh tuong duong:
1. S 13 hé sinh déc 1ap tuyén tinh.
2. S 13 hé sinh téi tiéu (S khéng cé tip con thuc su nao 1a hé sinh).
3. S 13 hé déc lap tuyén tinh tdi dai (S khéng 1a tap con thuc su clia mét hé doc lap tuyén tinh ndo khac).
4. Moi véc to ciia V déu bidu didn mét cach duy nhit qua hé S.
Hé S thda min mdt trong cac kh3ng dinh tuong duong trén goi 13 mét co s& clia khéng gian véc to V .
Nhan xét:
@ Bt ky hé sinh n3o clia V ciing chita mét co s6 chaV/.

@ BAt ky hé doc 1ap tuyén tinh ndo ciing c6 thé bé sung cac vecto dé tré thanh co s&.

@ Cho V la khéng gian véc to hitu han sinh véi S = {v1,v2,...,vm} |2 M6t hé sinh cla V va
T = {u1,us, ..., u,} 12 mdt hé doc 1ap tuyén tinh ca V. Khi dé n < m.

@ Cho V la khéng gian véc to hitu han sinh thi khi dé moi co sé S ctia V déu c6 sb ph§n tr hitu han.

@ Cho V la khéng gian véc to véi S = {v1,v2,...,vm}, T = {u1,us2,...,un} 13 hai co s cia V. Khi dé
m=n.

@ Dinh nghia: S& phan ti clia mét co s& clia khdng gian véc to hifu han chiéu goi 13 chidu clia khéng gian V,
ky hiéu dim (V).
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Céac vi du o
1.

Cho V =R", khi d6 E gdm céc véc to e; = (1;0;0;...,0),e2 = (0;1;0;...,0),..., en = (0;0;...,0;1)
lam thanh mét co sé clia V. Co s6 ndy goi |3 co sé chinh tic cia R™, do dé ta cé dim(R"™) = n.

Cho V = P,[z] thi hé F gém cac véc to u1 = Ljus = zjuz = 225 ... ;U1 = 2™ 13 mbt o sé cia V. Co
s ndy goi 13 co s& chinh tic clia P, [z],do dé ta c6 dim(Py[z]) = n + 1.

Cho V = Mat(2,2,R), khi d6 hé B gbm cic véc to

10 0 1 0 0 0 0 . N
En= ( 0 0 ),Elz— ( 0 0 >7E21—< 10 >,E22— ( 0 1 ),dzm(Mat(272,R))—4. lam

thanh mdt co s ctia V. Do dé

Cho V =R" va hé B gém m véc to u; = (a11,a21,...,an1),uQ = (alg,a22,...,an2),...,
Um = (A1m, G2m, - - -y Gnm). Do dim(R™) =n nén B 13 co s& cla R™ khi va chi khi m = n va ma tran
A = (as;) la mdt ma tran kha nghich.

y: Cho V' 13 mét khéng gian hitu han chiéu, dim(V) = n. Khi dé:

Moi hé vecto c¢6 nhiu hon n vecto déu phuy thudc tuyén tinh.

Moi hé cé n vects déc 1ap tuyén tinh déu I3 co sé cla V.

Moi hé cé n vecto 13 h& sinh ctia V déu 13 co s& clia V.

Moi hé déc lap tuyén tinh c6 k vecto déu cé thé bd sung thém (n — k) vecto dé |ap thanh mdt co sd cua V.
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Toa do cua véc to theo co sa@ 1

sam

@ Dinh nghia: Cho V |3 mét khéng gian véc to hitu han chiéu c6 B = {u1,us,. .., u,} 12 mét co sé cia V.
(c6 tinh thit ty cic véc to trong co so). Khi d6 moi véc to v bt ky ciia V' déu biéu di&n duy nhét qua B 1a:
v = x1u1 + Tau2 + - -+ + Tpun. Ta dinh nghia bd hé s6 biu di&n c6 thi tu (z1,22,...,2n) goi la toa d6
clia véc to v theo co s& B. Néu viét bd toa d6 nay dusi dang cét ta dung ky hiéu [v]B hay
x1
T2

[v]s =
Tn
@ Chd y: Khi xem xét toa do cla véc to theo cd s6 B, thi co s6 B cé xét d&n tinh th tu cha cic véc to trong

o s8. Khi d8i thir tu cic véc to trong cd sd ta dugc co s6 khac, va toa db cic véc to khi dé ciing sé thay
déi theo.
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Vi du vé toa do a

1. Cho V =R" vd E co s chinh tic clia R". Véc to v = (z1,2,...,2n) € R™ cb toa db ciing van 13 bd
(z1,22,...,2,) hay
1
T2
[vle =
Tn

2. Cho V = P,[x] va E co s& chinh tic cla P,[z]. Véc to v = ap + a1z + - - + anx™ c6 toa db véi co s6 E la
bd (ao,ai,...,an) hay

[v]e =

3. ChoV:Mat(2,2,]R)vécdsc’ngémcécvéctdEl:<(1) 8),E2:<8 (1)>,

0 0 0 0 . ([ a b . A 1A g 7 N hA
E3—<1 0>,E4—(0 1).Vectdv—(c d)cotoadodmvdlcdsdBIabo(a,b,c,d).
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Vi du vé toa do a
4. Cho V =IR® va hé B gbm 3 véc to u1 = (1;1;2),uz = (2; —1;3),us = (0;2;1). Do

1 2 0
v=|1 -1 2 |=5%0nén B la mdt co s& chia R®. Véi véc to v = (7;3;13), ta xét hé& phuong trinh
2 3 -1
v = x1u1 + Touz + T3us thu dugc 1 = 3,22 = 2,73 = 1 nén
3
[vlp=| 2

5. ChoV ="Psz]vahé Bgdbmdvéctous = lus =14z,uz =14+z+2% us =14z +22+2° 13 mbt co
sé clia V. Véi véc to v = 3 + bz — 3z + 42>, ta xét hé phuong trinh v = z1u1 + Taus + T3us + T4ug thu
dugc 1 = —2,22 = 8,23 = —7,24 = 4 nén

@ Chd y: Trong trudng hgp téng quét, viéc tim toa d6 clia mét véc to theo mdt co s6 ludn dua dén vidc xem
xét mdt hé Crame (cé nghiém duy nhat).
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4.2. Ma tran toa do cia hé véc ta theo médt cad s@, hang clia hé véc to

Cho V' 1a mét khdng gian véc to v8i B = {u1,u2,...,un} 1a mdt co s6 cua V.
@ Dinh nghia:
» Cho S = {v1,va,...,0m} 12 Mt hé véc to cla V, khi d6 ma trdn A = (a;;) kich thudc
n x m xac dinh bdi cac c6t 1an lugt 13 [v1]s, [v2] B, - - -, [Um] B g0i 13 ma trdn clia hé véc to S

dbi véi co & B, ky hiéu 13 [S]5.
» Hang cta ma trdn A dugc goi la hang clia hé véc to S, day ciing chinh 13 sb véc to dbc lap
tuyén tinh nhiéu nhit cta hé S, ky hiéu 7(S). Do dé r(S) = r(A) = dim(Span(S)).
@ Vi du: Trong khdng gian P3[z], tim hang cla hé véc to sau
B ={w =24z +a2 us =2 — a2+ 22>, us :4+x+3x2—2x3}.
L&i gidi: Xét E = {1, 2,22, 2%} 13 co s6 chinh tic clia P3[z]. Ta cé

2 0 4
111
Ble=A=11 4 3
0 2 -2

Do dé ta c6 r(B) =r(A) =

(sinh vién tim hang cla ma tran b5ng bién d8i so cép trén hang, cbt cia ma
trdn A). Day ciing chinh 13

2
sb chiéu clia khéng gian Span(B).
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4.3. Ma tran chuyén cd sé va cong thic déi toa do 1

SAMI
@ Dinh nghia: Gid st trong khéng gian vects V, ngoai cd s B1 = {u1,uz,...,un} con cé mdt co sé khic la
By = {v1,v2,...,v,}. Khi d6 ma tran toa d6 [B:2]p, clia hé By theo co sé B; dugc goi 1a ma trén chuyén
cd s6 tir B1 sang B2, ky hiéu Cg, 5 B,.
@ Tinh chit:

» Ma tran chuyén co s6 Cp, ,p, 1ubn la mét ma trén kha nghich.
» Ma trén chuyén cd s6 C, 5, = (Cp,—5,) '
» V6i 3 cosécuaV 1a By, By, Bs ta cé

CBl —B3 — CBl—>BQ -CBQ—>B3

@ Céng thitc ddi toa do
Cho khéng gian vects V, véi hai co sé 1a By = {u1,u2,...,un} va Bs = {v1,v2,...,v,}. Khi d6 véi véc
to v bat ky cha V ta cé cbng thiic sau

1

[W]B, = (Cpi>8,)" -[v]B,

hay
[U]B2 = CB2—>Bl '[U]Bl .
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4.3. Ma tran chuyén co s& va cong thirc ddi toa do a

Vi du: Cho V =R? va hai co s6 E = {e1 = (1;0;0),e2 = (0;1;0),e3 = (0;0;1)} va
B ={v1=(1;2;1),v2 = (—1;1;3),v3 = (3;2; - 1) }.

(a) Xac dinh ma tran chuyén cd s6 tir E sang B.

(b) Ap dung céng thiic d8i toa db dé tim toa dé clia véc to w = (2;9;10) dbi véi co s6 B.
Lai giai

(a) Ma tran chuyén co sé tir E sang B 13

1 -1 3

Cg-»B=[Blg = 2 1 2

1 3 -1

(b) 1

1 -1 3 - -7 8 =5 2 2
[’LU]B = 2 1 2 [w]E = — 4 —4 4 9 = 3
1 3 -1 5 —4 3 10 1
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