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3. HE VEC TG el

sam

Cho truéc mét khéng gian véc to V, ta xét cac tap hop con S clia V 13 mét sb céc véc to, cb thé chua I3 khéng
gian véc to con. Ta thuc hién cic phép todn trén cic véc to cla S va thu dugc cic td hgp tuyén tinh cda S. C6
diéu gi dic biét véi cic to hgp nay?

Muc tiéu

- Kién thic: N3m dugc khai niém dbc lap tuyén tinh, phu thudc tuyén tinh, hé sinh, ...cha hé cic véc to.

- Ki n3ng: Thao tic kiém tra mdt hé véc to |a dbc lap tuyén tinh hay phu thudc tuyén tinh, 13 hé sinh hay
khong?

No6i dung

3.1 T8 hgp tuyén tinh
3.2 Déc Iap tuyén tinh, phu thudc tuyén tinh
3.3 Hé sinh

3.4 Khéng gian nghiém clia hé phuong trinh tuyén tinh thudn nhit
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3.1. T6 hop tuyén tinh

Dinh nghia: Cho V' la mét K-khéng gian véc to trén trudng va ui, uz, ..., U, 13 cdc véc to cla V va

L4 |

sam

T1, T2, ..., Tn 13 cc v hudng cha K. Khi dé véc to w = z1u1 + Tauz + - + Tnun goi 12 mdt t8 hop tuyén tinh

clia cac véc to u1,uz, ..., Un-
Vidu: Cho V =R* u; =
w = vy + 20z — vz = (3;

1;

1;
N&u xét véc to u = (1; 1515

Do hé v6 nghiém nén u khéng phai 1a mét t8 hgp tuyén tinh cha w1, us2, us.

Nhan xét:

@ Véc to khéng 0 ludn [a mot t8 hgp tuyén tinh cla cic hé véc to khac (hé sb bigu di&n 13 0).

) T(’gng clia hai hay nhiéu t8 hop tuyén tinh lai thu dusc mét t8 hop tuyén tinh.

(HUST)

(1;0;2;1),u2 = (3;1;0; —1),us = (4;1; 1;2) € V. Khi dé
1;—3) 13 mét t8 hgp tuyén tinh cha ui,uz, us.
1) = z1u1 + w2uz2 + x3us thi tuong ducng véi hé phuong trinh

T 72272
3x1 +a2
T1  +2x2
2%1 —T2
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3.2. Doc lap tuyén tinh, phu thudc tuyén tinh 1

SAMI

@ Dinh nghia: Hé cic véc to w1, ue, ..., un cia khdng gian véc to V trén trudng K dugc goi 13 phu thudc
tuyén tinh néu ton tai cac vd hudng x1, s, ..., , chakK théa min khdng phai tit cd déu bing 0 sao cho:
T1u1 + ToU2 + - + Tpun = 0.

Hé véc to khdng phu thudc tuyén tinh dugc goi 1a hé déc |ap tuyén tinh.

@ MG rong: Cho S la tip cic véc to cla V (cb thé hitu han hodc vé han). S goi Ia hé phu thudc tuyén tinh
néu trong S c6 hé cic véc to u1, us, ..., un phu thudc tuyén tinh. H& S khéng phu thudc tuyén tinh dugc
goi la hé doc I1ap tuyén tinh.

@ Nhan xét:

» HEé cac véc to uq, us, ..., u,, phu thudc tuyén tinh thi tén tai it nhit 1 hé sb x; nao dé trong sb
1, Ta, ..., Ty, khac khdng. Gid st dé 1a z,,. Khi do,

Z1 €2 Tn—1
un:_7u1_7u2_..._
Tp Ty Tp

Up—1-

Suy ra, néu cac véc to phu thubc tuyén tinh thi tdn tai it nhAt mét véc to 13 t8 hap tuyén tinh
clia cac véc to con lai.

» Cac véc to uq,ua, ..., u, doc lap tuyén tinh ndu va chi ndu khi 2 uy + Toug + - + 20, = 0 &
kéo theo 1 = x5 = --- = x,, = 0. Néi cach khac, hé phuong trinh véc to
T1U1 + Tous + - + U, = 6 c6 nghiém duy nhit tdm thudng 13 (0,0,...,0).
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3.2. Doc lap tuyén tinh, phu thudc tuyén tinh 1

Vi du: Trong khéng gian véc td V = R*, xem xét hé véc t B = {u1 = (1;2;3;4),
uz = (—=1;2;—=2;1),us = (0;4;1;5)} 1a déc 1ap tuyén tinh hay phu thudc tuyén tinh?
Lai giai Xét x1u1 + xau2 + x3us = 0 ta c6 hé phuong trinh

X1 —T2 =0
2r17  +2x0 +4x3 =0
3r1 —2xo “+x3 =0

41 —+x2 +5z3 =0

Ta c6 ma tran hé sb A = . Do r(A) = 2 < 3 (sb 4n) nén hé c6 nghiém khéng tdm thudng. Do

[\
Tt = s O

dé hé phu B phu thudc tuyén tinh.
Chi y: Khi cé cic véc to trong R™, ta thanh 13p ma trén A tir cdc véc to (cb thé theo hang hodc cbt vi déu cd
hang nhu nhau), so sanh hang ma trén r(A) va sé véc to:

r(A) < sb véc to, thi hé phy thudc tuyén tinh.
r(A) = sb véc to, thi hé déc I3p tuyén tinh.
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3.2. Doc lap tuyén tinh, phu thudc tuyén tinh 1

sam

1. Diéu kién can va di dé hé cic véc to phu thudc tuyén tinh 13 mét trong cic véc to dé 13 t8 hop clia cac véc
to con lai.

2. Trong hé véc to néu c6 chifa véc to 6 thi hé véc to nay phu thudc tuyén tinh.

N&u mét phan clia ho cic véc to phu thudc tuyén tinh thi tit cd cic véc to clia hé dé déu phu thudc tuyén
tinh.

Mat hé doc 13p tuyén tinh thi mét phan clia hé dé ciing doc lap tuyén tinh.

Hé mot véc to {v} doc 1ap tuyén tinh khi va chi khi v # 6 .
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SAMI

3.3. Hé sinh 1

Cac dinh nghia:

@ Cho S 13 mét tap con clia khéng gian véc to V. Ta 6 tap hop tht ca cic t8 hop tuyén tinh tao thanh mét
khdng gian véc to con clia V. Ta goi khdng gian con nay 1a bao tuyén tinh cla S va ky hiéu 1a span(S).

@ Hé S dugc goi 13 hé sinh ctia V néu span(S) = V.

@ Ta goi S la hé sinh tbi tiéu néu né khéng chira tip con thuc su ciling 1a hé sinh.
@ Khodng gian véc to cé mot hé sinh hitu han dugc goi 1a khdng gian hitu han sinh.
@ Quy udc khi S = 0 thi span(S) = {6}
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3.3. Hé sinh u

Vi du:

@ Cho V =R" thi hé B gdm céc véc to e; = (1;0;0;...,0),e2 = (0;1;0;...,0),..., e, = (0;0;...,0;1)
lam thanh mét hé sinh cta V'

@ Cho V = P[] thi h&¢ By = {1,z,2%,...,2"} v B2 gdm céc véc to
w=lu=14+zus=1+z+2% ... ,un1=1+x+ --+2z" |3 cic h& sinh cha V.

@ Chdng minh ring hé 3 vecto u; = (1;1;2),us = (2;1;0),us = (3; —1;2) 13 hé sinh cla khéng gian vecto
R3.
Lai giai: Lay véc to u = (b1, ba, b3) € R® bat ky va xét u = z1u;1 + Taus + x3us tuong duong véi hé
phuong trinh

1 +2x0 +3x4 =0b1

1 4x2  —x3 =ba
221 +2x3 =1b3
1 2 3
Ta cé ma trin hé s A = 1 1 -1 kh3 nghich. Nén hé phuong trinh luén cé nghiém. Do dé hé
2 0 2

{u1,u2,us} 13 hé sinh cla R3.
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SAMI

3.3. Hé sinh 1

Nhan xét:
@ Khi cé céc véc to trong R™, ta thanh 18p ma trdn A tir cic véc to (cb thé theo hang hodc cot vi déu c6
hang nhu nhau), so sdnh hang ma tran r(A) va n:
r(A) < n, thi hé khéng phai 13 hé sinh.
r(A) = n, thi hé Ia hé sinh.
@ Span(S) Ia khéng gian véc to con bé nhit clia V chita hé véc to S.
@ S 13 hésinh, S C S’ thi S’ ciing |13 hé sinh.

@ S 13 hé sinh, thuc hién bién d8i so cAp trén hé S dé thu dugc hé S’ thi S’ ciing I3 hé sinh. Luu y ring ta
ludn cé Span(S) = Span(S”)

@ S 13 hé sinh ti tiéu clia Span(S) khi va chi khi S I3 hé déc I3p tuyén tinh.
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3.4. Khong gian nghiém ctGia hé phuong trinh tuyén tinh thuan nhat
Cho hé phucng trinh tuyén tinh thudn nhit m phuong trinh, n 3n

AX =0,
trong dé A = (aij)mxn 12 ma trin cac hé sé, con X 1a ma trin cbt cla cic 3n T1,T2, ey Ty
M&i nghiém chia hé phuong trinh thudn nhit trén 13 mét bd ¢ = (c1, ca, ..., ¢ ) € R™. H& lubn cé it nhat mét
nghiém 13 nghiém tam thudng nén tap hgp U céc nghiém 13 mét tap khac rBng. D& thiy tdng hai nghiém clia hé
ciling 1a mét nghiém cha hé va tich cla s6 k£ € R véi mdt nghiém c ciing 13 mét nghiém cta hé. Bdi vy tép U céc
nghiém clia hé phuong trinh thuin nhit tao thanh mét khéng gian con clia khéng gian R™.
Vi du. Xét hé phuong trinh

T1+ax2—23+24=0
—To + 2x3 — 3x4 = 0.
Tu d6 suy ra
T3 = S;x4 = t;xe = 28 — 3t;x1 = —s + 2t.

Nghiém t8ng quét cla hé 13
(—s+2t;2s — 3t;s;t) = s(—1;2;1;0) + ¢(2; —3;0;1) s,t € R.

Do dé khdng gian nghiém clia hé thuin nhit ciing 13 khéng gian tuyén tinh sinh bdi 2 véc to u; = (—1;2;1;0),
va uz = (2;—3;0;1).
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3.4. Khong gian nghiém cta hé phuong trinh tuyén tinh thuan nhit 4

SQAI

T(“;ng quat: Vi moi hé phuong trinh tuyén tinh thuin nhit
AX =06,
ta tién hanh giai hé phuong trinh biéu di&n qua k = n — r(A) tham sb
T =tiur + tauz + - - - + trpuk.
Do dé khéng gian nghiém

U = Span(ui,us, ..., uk).

Hon thé, cic tham sb 13 doc 1ap nén hé B = {uy, uz, ..., ux} 13 déc l4p tuyén tinh.
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