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Chuang I
KHONG GIAN VECTOR

NOi dung co ban

(1) Khai niém khéng gian vector, cac tinh chéat co ban clia cac
tién dé, cac khodng gian vector thudng gap.
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Chuaong I
KHONG GIAN VECTOR

NOi dung co ban

(1) Khai niém khéng gian vector, cac tinh chéat co ban clia cac
tién dé, cac khodng gian vector thudng gap.

(2) T6 hop tuyén tinh ca mot hé vector, bi€u thj tuyén tinh clia mot

vector theo mot hé.
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Chuaong I
KHONG GIAN VECTOR

NOi dung co ban

(1) Khai niém khéng gian vector, cac tinh chéat co ban clia cac
tién dé, cac khodng gian vector thudng gap.

(2) T6 hop tuyén tinh ca mot hé vector, bi€u thj tuyén tinh clia mot
vector theo mot hé.

(3) Khai niém co s3, s6 chiéu ciia modt khdng gian vector. Ching
minh mot hé 1a moét co sd cua mét khong gian vector.
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NCS. Bang Van Cudng Toan cao cap C2

Chuang |l
KHONG GIAN VECTOR

Noi dung co ban

(1) Khai niém khéng gian vector, cac tinh chat co ban cla cac
tién dé, cac khong gian vector thudng gap.

(2) T6 hop tuyén tinh ca mot hé vector, bi€u thi tuyén tinh cla mét
vector theo mét hé.

(3) Khai niém co s3, s6 chiéu ciia mot khdng gian vector. Ching
minh mot hé 1a moét co sd cua mét khong gian vector.

(4) Toa d6 clia mdt vector trong co sd, cong thirc dbi toa do.
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1 Khai niém va vi du
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1 Khai niém va vi du

1.1 Dinh nghia khong gian vecto.

PH Duy Tan 2 Khoa KHTN



1 Khai niém va vi du

1.1 Dinh nghia khong gian vecto.

Cho V 1a m6t tap hgp khac réng , K Ia trudng sb (thuc hay phuc).
Cho hai phép toan:
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1 Khai niém va vi du

1.1 Dinh nghia khong gian vecto.

Cho V 1a m6t tap hgp khac réng , K Ia trudng sb (thuc hay phuc).
Cho hai phép toan:

- Phép cdng hai vecto
| A
(z,y) —ax+y
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1 Khai niém va vi du

1.1 Dinh nghia khong gian vecto.

Cho V 1a m6t tap hgp khac réng , K 1a trudng sb (thuc hay phuc).
Cho hai phép toan:

- Phép cdng hai vecto
VxV —V
(z,y) —a+y

- Phép nhan mét vo hudng vai mot vecto
KxV —V
(A, z) +—Ax
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Ta bao V cung vdi hai phép toan trén l1ap thanh mot khéng gian
vecto trén K, hay K - khéng gian vecto, néu 8 tién dé sau day
dudc thoa man:
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Ta bao V cung vdi hai phép toan trén l1ap thanh mot khéng gian
vecto trén K, hay K - khéng gian vecto, néu 8 tién dé sau day
dudc thoa man:

Nx4+y=y+x; Vr,y € V; (2)
(x4+y)+z=x2+ (y+2); Vz,y,z € V;
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Ta bao V cung vdi hai phép toan trén l1ap thanh mot khéng gian
vecto trén K, hay K - khéng gian vecto, néu 8 tién dé sau day
dudc thoa man:

MNx+y=y+z Va,y € V;(2)
(:U—|-y)-|-z:ac—|—(y—|—z); ViU,y,ZEV;

(3) 30y € Vsaochox +0y =0y +xz =x; Vo € V;
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Ta bao V cung vdi hai phép toan trén l1ap thanh mot khéng gian
vecto trén K, hay K - khéng gian vecto, néu 8 tién dé sau day
dudc thoa man:

MNz+y=y+uz; Yo,y € V;(2)

(3) 30y € Vsaochox +0y =0y +xz =x; Vo € V;

4)Vrx €V, 3—z € Vsaocho z + (—z) = (—z) + = = Oy;
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Ta bao V cung vdi hai phép toan trén l1ap thanh mot khéng gian
vecto trén K, hay K - khéng gian vecto, néu 8 tién dé sau day
dudc thoa man:

MNz+y=y+uz; Yo,y € V;(2)

(3) 30y € Vsaochoxz +0y =0y +x = x; Vo € V;

4)Vrx €V, 3—z € Vsaocho z + (—z) = (—z) + = = Oy;

(5) Mz +y) = Az + A\y; Vo,y € V; VI € K;
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Ta bao V cung vdi hai phép toan trén l1ap thanh mot khéng gian
vecto trén K, hay K - khéng gian vecto, néu 8 tién dé sau day
dudc thoa man:

MNz+y=y+uz; Yo,y € V;(2)

(:U—|-y)-|-z:ac—|—(y—|—z); Vae,y,z € V;
(3) 30y € Vsaochoxz +0y =0y +x = x; Vo € V;

5) Mz +y) = Az + \y; Vo,y € V; VA € K;

)
) Ve eV, d—x € Vsaochox+ (—z) = (—x) + = Oy;
)
)

6) (A4 p)x = Ax + px; Ve € V; VA u € K;
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Ta bao V cung vdi hai phép toan trén l1ap thanh mot khéng gian
vecto trén K, hay K - khéng gian vecto, néu 8 tién dé sau day
dudc thoa man:

Nx4+y=y+x; Vr,y € V; (2)
(x+y)+z=z+ (y+2); Vz,y,z € V;

(3) 30y € Vsaochoxz +0y =0y +x = x; Vo € V;
A)VrcV,d—xcVsaochox + (—x) = (—z) + = = Oy;

6) (A4 p)x = Ax + px; Ve € V; VA u € K;

)
)
5 Mx +y) = Az + Ay; Vz,y € V; VA € K;
)
)

(
(
(
(

7) (A\p)x = ANpx); Ve e V; VA, u € K;
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Ta bao V cung vdi hai phép toan trén l1ap thanh mot khéng gian
vecto trén K, hay K - khéng gian vecto, néu 8 tién dé sau day
dudc thoa man:

Nx4+y=y+x; Vr,y € V; (2)
(x+y)+z=z+ (y+2); Vz,y,z € V;

(3) 40y € Vsaochox + 0y =0y +x = x; Vz € V;
4)yVrx eV, d—zxz e Vsaochox + (—z) = (—x) + x = Oy;

6) (A4 p)x = Ax + px; Ve € V; VA u € K;
7) (A\p)x = ANpx); Ve e V; VA, u € K;
8

)
)
5 Mz +y) = dx + Ay; Va,y € V; VA € K;
)
)
) 1

(
(
(
(
(

TrT=xVxreV.
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+ Vectd 0y € V trong tién dé (2) duodc goi la vecto khéng clia V
va thuting dudgc ki hiéu don gian 14 0 néu khédng sg nham lan.
Vecto —z € V trong tién dé (3) duoc goi la vecto ddi clia .
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+ Vectd 0y € V trong tién dé (2) duodc goi la vecto khéng clia V
va thudng dugc ki hiéu don gian 1a 0 néu khéng sg nham lan.
Vecto —z € V trong tién dé (3) duoc goi la vecto ddi clia .

+ Nho tién dé (1) ta c6 thé viét © + y + z thay cho mét trong hai
vé clia (1) va con dugc goi 1a tdng cla z, y, z Tong quat hon ta ¢

thé xét tong n vecto (n > 2): a1 + a2 + ... +z, va ki hiéu 1a 3" ;.

1=1
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+ Vectd 0y € V trong tién dé (2) duodc goi la vecto khéng clia V
va thudng dugc ki hiéu don gian 1a 0 néu khéng sg nham lan.
Vecto —z € V trong tién dé (3) duoc goi la vecto ddi clia .

+ Nho tién dé (1) ta c6 thé viét © + y + z thay cho mét trong hai
vé clia (1) va con dugc goi 1a tdng cla z, y, z Tong quat hon ta ¢

thé xét tong n vecto (n > 2): a1 + a2 + ... +z, va ki hiéu 1a 3" ;.

1=1

« Tong x + (—y) con dugc viét 1a « — y va goi la hiéu cla = va v.
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NCS. Bang Van Cudng Toan cao cap C2

+ Vecto 0y, € V trong tién dé (2) dugc goi 1a vecto khéng cla V
va thudng dugc ki hiéu don gian 1a 0 néu khéng sg nham lan.
Vecto —z € V trong tién dé (3) dugc goi la vecto ddi cla z.

+ Nho tién dé (1) ta c6 thé viét © + y + z thay cho mét trong hai
vé cla (1) va con dugc goi 1a tong clia z, v, z Tong quat hon ta cé

thé xét t6ng nvecto (n > 2): x1 +x2+ ... + z, vaki hiéula ) x;.
i=1

« Tong x + (—y) con dugc viét 1a « — y va goi la hiéu cla = va v.

+x Khi K = R (hay C) thi V' dugc goi la khdng gian vecto thuc (hay
phuec).
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NCS. Bang Van Cudng Toan cao cap C2

+ Vecto 0y, € V trong tién dé (2) dugc goi 1a vecto khéng cla V
va thudng dugc ki hiéu don gian 1a 0 néu khéng sg nham lan.
Vecto —z € V trong tién dé (3) dugc goi la vecto ddi cla z.

+ Nho tién dé (1) ta c6 thé viét © + y + z thay cho mét trong hai
vé cla (1) va con dugc goi 1a tong clia z, v, z Tong quat hon ta cé

thé xét t6ng nvecto (n > 2): x1 +x2+ ... + z, vaki hiéula ) x;.
i=1

« Tong x + (—y) con dugc viét 1a « — y va goi la hiéu cla = va v.

+x Khi K = R (hay C) thi V' dugc goi la khdng gian vecto thuc (hay
phuec).

1.2 M6t so vi du
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1.3 Cac tinh chat don gian.
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1.3 Cac tinh chat don gian.

Tinh chat 1.1. Vecto 0 cla V (theo tién dé (2)) la duy nhat.
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1.3 Cac tinh chat don gian.

Tinh chat 1.1. Vecto 0 cla V (theo tién dé (2)) la duy nhat.

Tinh chat 1.2. Vx € V,3! — z € V (x&c dinh theo tién dé (3)).
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1.3 Cac tinh chat don gian.

Tinh chat 1.1. Vecto 0 cla V (theo tién dé (2)) la duy nhat.

Tinh chat 1.2. Vx € V,3! — z € V (x&c dinh theo tién dé (3)).

Tinh chat 1.3. Luat gian udc cé hiéu luc trong V/, tuc 1a

(a+c=b+c) = (a=0b), Va,be V.
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1.3 Cac tinh chat don gian.

Tinh chat 1.1. Vecto 0 cla V (theo tién dé (2)) la duy nhat.

Tinh chat 1.2. Vx € V,3! — z € V (x&c dinh theo tién dé (3)).

Tinh chat 1.3. Luat gidn udc cé hiéu luc trong V, tuc 1a
(a+c=b+c) = (a=0b), Va,be V.

Tinh chat1.4. Ya,b,x €V, (x +a=10b) < (x = b—a). Hay ta
ndi phuong trinh z + a = b ¢ nghiém duy nhat z = b — a.
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1.3 Cac tinh chat don gian.

Tinh chat 1.1. Vecto 0 cla V (theo tién dé (2)) la duy nhat.

Tinh chat 1.2. Vx € V,3! — z € V (x&c dinh theo tién dé (3)).

Tinh chat 1.3. Luat gidn udc cé hiéu luc trong V, tuc 1a
(a+c=b+c) = (a=0b), Va,be V.

Tinh chat1.4. Ya,b,x €V, (x +a=10b) < (x = b—a). Hay ta
ndi phuong trinh z + a = b ¢ nghiém duy nhat z = b — a.

Tinh chét 1.5.
VAeK, Ve eV, —(A\x) = (—Ax) = (—N)z = A\(—=x).
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2 Doc lap tuyen tinh va phu thudc tuyen tinh
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2 Doc lap tuyen tinh va phu thudc tuyen tinh

2.1 T6 hop tuyén tinh va biéu thi tuyeén tinh
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NCS. Bang Van Cudng Toan cao cap C2

2 Doc lap tuyen tinh va phu thudc tuyen tinh

2.1 T6 hop tuyén tinh va biéu thi tuyeén tinh

Dinh nghia 2.1. Cho 1, x2,...,x, lanvecto (n > 1) cia K -
khong gian vecto V va A1, Ao, ..., A, la n v hudng trong K. Vecto

= ANx1+ Axo+ ...+ A\pxy, = Z N Lj
i=1

duoc goi la té hop tuyén tinh cla hé vecto

o = {x1,22, ..., Tn} = {Ti};_15,

vGi cac hé s0 {A1, A2, ..., An} = {N\i}, 1o
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Khi 2 12 mot t6 hop tuyén tinh cla hé {z;}._+ thi ta bao « biéu

1=1,n

thi tuyén tinh (biéu dién tuyén tinh) duoc qua hé {z;}

1=1,n"
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Khi 2 12 mot t6 hop tuyén tinh cla hé {z;}._+ thi ta bao « biéu

1=1,n

thi tuyén tinh (biéu dién tuyén tinh) duoc qua hé {z;}

1=1,n"

Chuy:
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Khi 2 12 mot t6 hop tuyén tinh cla hé {z;}._+ thi ta bao « biéu
thi tuyén tinh (bi€u dién tuyen tinh) dugc qua hé {z;},

z:l,—n'
Chuy:

zln

neu co mot

+) Vector x biéu thi tuyén tinh dugc qua hé {xz}

zln

ho vo hudng {)\;} trong K sao cho z = Z INoABs.

1=1

zln
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Khi 2 12 mot t6 hop tuyén tinh cla hé {z;}._+ thi ta bao « biéu
thi tuyén tinh (bi€u dién tuyen tinh) dugc qua hé {z;},

z:l,—n'
Chuy:

zln

+) Vector z biéu thi tuyén tinh dugc qua hé {a?z} néu cé mot

zln

ho vo hudng {)\;} trong K sao cho z = Z INoABs.

1=1

zln

+) Cach biéu dién = = 3 \;z; ndi chung khéng duy nhét.
=3
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Khi = 1a m6t t6 hop tuyén tinh clia hé {x;},_17; thi ta bdo = biéu

thi tuyén tinh (biéu dién tuyén tinh) dudc qua hé {z;},_i.
Chuy:

+) Vector z biéu thi tuyén tinh dugc qua hé {a?z} néu cé mot

zln

ho vo hudng {\;} trong K sao cho =z = Z NGB

1=1

zln

+) Cach biéu dién = = 3 \;z; ndi chung khéng duy nhét.
=3

+) Dé tim mét biéu thj tuyén tinh ching ta can gidi mot hé
phuong trinh.
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NCS. Bang Van Cudng Toan cao cap C2
Khi z 1a m6t t6 hop tuyén tinh clia hé {;},_17; thi ta bdo = biéu
thi tuyén tinh (bi€u dién tuyén tinh) duoc qua hé {z;}; .
Chuy:
+) Vector x biéu thj tuyén tinh dugc qua hé {asz}z 7 Néu c6 mot

ho vO hudng {\;} trong K sao cho = = Z NGB

’L_

zln

+) Cach biéu dién = = 3 \;z; ndi chung khéng duy nhat.

1=1

+) Dé tim mét biéu thj tuyén tinh chdng ta can gidi mot hé
phuong trinh.

+) V&i moi hé vector, vector 0 luén cé it nhat mot cach biéu thi
tuyén tinh qua hé.

Vi du:
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2.2 Su doc lap tuyén tinh va phu thudc tuyen tinh.
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2.2 Su doc lap tuyén tinh va phu thudc tuyen tinh.

Dinh nghia 2.2. Hé nvecto (n > 1) {x;},_1; trong K - khong
gian vecta V goi la ddc Iap tuyén tinh néu vecta khéng chi cé mot
cach biéu thi tuyén tinh duy nhat qua hé dé bang t6 hgp tuyén

tinh tdm thudng.
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2.2 Su doc lap tuyén tinh va phu thudc tuyen tinh.

Dinh nghia 2.2. Hé nvecto (n > 1) {x;},_1; trong K - khong
gian vecta V goi la ddc Iap tuyén tinh néu vecta khéng chi cé mot
cach biéu thi tuyén tinh duy nhat qua hé dé bang t6 hgp tuyén

tinh tdm thudng.

Hé khong doc 1ap tuyén tinh goi la phu thudc tuyén tinh.
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2.2 Su doc lap tuyén tinh va phu thudc tuyen tinh.

Dinh nghia 2.2. Hé nvecto (n > 1) {x;},_1; trong K - khong
gian vecta V goi la ddc Iap tuyén tinh néu vecta khéng chi cé mot
cach biéu thi tuyén tinh duy nhat qua hé dé bang t6 hgp tuyén

tinh tdm thudng.
Hé khong doc 1ap tuyén tinh goi la phu thudc tuyén tinh.

Nhan xet:
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NCS. Bang Van Cudng Toan cao cap C2
2.2 Su doc lap tuyén tinh va phu thudc tuyen tinh.

Dinh nghia 2.2. Hé nvecto (n > 1) {x;},_1; trong K - khong
gian vecto V goi la doc 1ap tuyén tinh néu vecta khdng chi c6 mot
cach biéu thi tuyén tinh duy nhat qua hé dé bang t6 hgp tuyén

tinh tdm thudng.
Hé khong doc 1ap tuyén tinh goi la phu thudc tuyén tinh.
Nhan xét:

«+ Hé {z;}._+— doc |ap tuyén tinh khi va chi khi

1=1n

(Z)\iazi:OEV . =X =0 € K).
1=1
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« Hé {;},_17, phu thudc tuyén tinh khi va chi khi ¢ it nhat mét
ho vd hudng {\;}._— khéng ddng thdi bang khéng sao cho:

1=1,n

ANizi =0¢€V.
1

n

1
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« Hé {;},_17, phu thudc tuyén tinh khi va chi khi ¢ it nhat mét
ho vd hudng {\;}._— khéng ddng thdi bang khéng sao cho:

1=1,n

ANizi =0¢€V.
1

1

n

2.3 Mot so tinh chat co ban.
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« Hé {;},_17, phu thudc tuyén tinh khi va chi khi ¢ it nhat mét
ho vd hudng {\;}._— khéng ddng thdi bang khéng sao cho:

1=1,n

ANizi =0¢€V.
1

n

1

2.3 Mot so tinh chat co ban.

Tinh chat 2.1. Hé gdbm mot vecto {z} doc 1ap tuyén tinh khi va
chi khi z # 0.
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« Hé {;},_17, phu thudc tuyén tinh khi va chi khi ¢ it nhat mét
ho vd hudng {\;}._— khéng ddng thdi bang khéng sao cho:

1=1,n

ANizi =0¢€V.
1

1

n

2.3 Mot so tinh chat co ban.

Tinh chat 2.1. Hé gdbm mot vecto {z} doc 1ap tuyén tinh khi va
chi khi 2 % 0.
Tinh chat 2.2. Hé chira vecto 0 ludn phu thudc tuyén tinh.
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« Hé {;},_17, phu thudc tuyén tinh khi va chi khi ¢ it nhat mét
ho vd hudng {\;}._— khéng ddng thdi bang khéng sao cho:

1=1,n

n

Nxr; =0¢€V.
1

1

2.3 Mot so tinh chat co ban.

Tinh chat 2.1. Hé gdbm mot vecto {z} doc 1ap tuyén tinh khi va
chi khi z % 0.

Tinh chat 2.2. Hé chira vecto 0 ludn phu thudc tuyén tinh.

Tinh chat 2.3. Néu hé {z;},_1, doc lap tuyén tinh thi moi hé con

cla nd cling doc 1ap tuyén tinh.
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Pinh I 2.1. (D&c trung cla hé phu thudc tuyén tinh).

Hé n vecto (n > 2) {z;},_1, phu thudc tuyén tinh khi va chi khi
co (it nhat) mét vecto clia hé biéu thj tuyén tinh dugc qua cac
vecto con lai.

PH Duy Tan 10 Khoa KHTN



Pinh I 2.1. (D&c trung cla hé phu thudc tuyén tinh).

Hé n vecto (n > 2) {z;},_1, phu thudc tuyén tinh khi va chi khi
co (it nhat) mét vecto clia hé biéu thj tuyén tinh dugc qua cac
vecto con lai.

Dinh Ii 2.2. Cho {z;}._+— |a mét hé ddc Iap tuyén tinh trong mot

1=1n

K - khdong gian vecto V tuy y (n > 1). Khi do
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Pinh I 2.1. (D&c trung cla hé phu thudc tuyén tinh).

Hé n vecto (n > 2) {z;},_1, phu thudc tuyén tinh khi va chi khi
co (it nhat) mét vecto clia hé biéu thj tuyén tinh dugc qua cac
vecto con lai.

Dinh Ii 2.2. Cho {z;}._+— |a mét hé ddc Iap tuyén tinh trong mot

1=1n

K - khdong gian vecto V tuy y (n > 1). Khi do

(1) Moi vectd y € V déu c6 khdng qua mot cach biéu thj tuyén
tinh qua hé {z;}

1=1n-"
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NCS. Bang Van Cudng Toan cao cap C2

Pinh I 2.1. (D&c trung cla hé phu thudc tuyén tinh).

Hé n vecto (n > 2) {z;},_1;, phu thudc tuyen tinh khi va chi khi
c6 (it nhat) mot vecto cla hé biéu thi tuyén tinh dugdc qua cac
vecto con lai.

Dinh Ii 2.2. Cho {z;}._+— |a mét hé ddc Iap tuyén tinh trong mot

1=1,n

K - khdong gian vecto V tuy y (n > 1). Khi do

(1) Moi vectd y € V déu c6 khdng qua mot cach biéu thj tuyén
tinh qua hé {z;}

i=1,n"
(2) Vi moi y € V, hé {1, x2, ..., zn, y} phu thudc tuyén tinh khi
va chi khi y biéu thi tuyen tinh dugc qua hé {z;}, 1.
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3 Hang ctiia mot hé hiru han cac vecto.
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3 Hang ctiia mot hé hiru han cac vecto.

3.1 Hé con doc lap tuyen tinh toi dai.
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NCS. Bang Van Cudng Toan cao cap C2

3 Hang cua mot hé hiru han cac vecto.

3.1 Hé con doc lap tuyéen tinh toi dai.

DPinh nghia 3.1. Gia st I 1a moét tap hop hitu hanva J C I. Cho
hé vectd {x; };cr 1a mét ho tuy y trong mét K - khéng gian vecto
V nao do. Hé con {x;}cs goi la hé con déc Idp tuyén tinh toi dai
cla hé da cho néu nd 1a mot hé doc 1ap tuyén tinh va néu thém
bat cU vectd xz; ndo, i € I\J, vao hé do ta déu nhan dugc mot hé
phu thudc tuyén tinh.
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NCS. Bang Van Cudng Toan cao cap C2

3 Hang cua mot hé hiru han cac vecto.

3.1 Hé con doc lap tuyéen tinh toi dai.

DPinh nghia 3.1. Gia st I 1a moét tap hop hitu hanva J C I. Cho
hé vectd {x; };cr 1a mét ho tuy y trong mét K - khéng gian vecto
V nao do. Hé con {x;}cs goi la hé con déc Idp tuyén tinh toi dai
cla hé da cho néu nd 1a mot hé doc 1ap tuyén tinh va néu thém
bat cU vectd xz; ndo, i € I\J, vao hé do ta déu nhan dugc mot hé
phu thudc tuyén tinh.

Tinh chat 3.1. Néu {z;}cs 1a mot hé con doc lap tuyén tinh clia
{x;}icr thi ta luén xay dung dugc mot hé con ddc Iap tuyén tinh
toi dai cla hé {x;};c; chita hé {z;},c.
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NCS. Bang Van Cudng Toan cao cap C2

3 Hang cua mot hé hiru han cac vecto.

3.1 Hé con doc lap tuyén tinh toi dai.

DPinh nghia 3.1. Gia st I 1a moét tap hop hitru hanva J C I. Cho
hé vectd {x; };cr 1a mét ho tuy y trong mét K - khéng gian vecto
V nao d6. Hé con {x;} ;<7 goi la hé con ddc I4p tuyén tinh toi dai
cla hé da cho néu né 1a mot hé doc 1ap tuyéen tinh va néu thém
bat cl vectd z; ndo, i € I\J, vao hé do ta déu nhan dugc mot hé
phu thudc tuyén tinh.

Tinh chat 3.1. Néu {z;},c; 1a mot hé con ddc Iap tuyén tinh clia
{x;}icr thi ta lubn xay dung dugc mét hé con déc 1ap tuyén tinh
t6i dai clia hé {z;}icr chita hé {z;} .

Pinh Ii 3.1. Moi hé con ddc lap tuyén tinh t6i dai ciia mét hé hiru
han vectd déu cé s6 vecto bang nhau.
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3.2 Hang cua mot hé hiru han vecto
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3.2 Hang cua mot hé hiru han vecto

Pinh nghia 3.2. Cho m6t hé htru han vecto {z; };c; trong K -
khéng gian vecta V. S6 phan tir ca mot hé con ddc 1ap tuyén
tinh t6i dai cla {x; }icr dugc goi la hang cla hé da cho, ki hiéu la

rank{x;}icr.
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3.2 Hang cua mot hé hiru han vecto

Pinh nghia 3.2. Cho m6t hé htru han vecto {z; };c; trong K -
khéng gian vecta V. S6 phan tir ca mot hé con ddc 1ap tuyén
tinh t6i dai cla {x; }icr dugc goi la hang cla hé da cho, ki hiéu la

rank{x;}icr.
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3.3 Cac hé vecto trong R"

Trong khéng gian R" céc vectd cot n chiéu trén R (n > 1) cho m
vectd (m > 1) nhu sau:
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Goi A = (ai;)nxm 1& ma trAn cap n x m trén K ma cac cot chinh
la a1, a9, ..., am, tUc la
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Goi A = (ai;)nxm 1& ma trAn cap n x m trén K ma cac cot chinh
la a1, a9, ..., am, tUc la

Dinh I 3.2.
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Goi A = (ai;)nxm 1& ma trAn cap n x m trén K ma cac cot chinh
la a1, a9, ..., am, tUc la

Dinh I 3.2.

(1) Hé {a1, a2, ...,an } dOC lap tuyén tinh < rankA = m;
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Goi A = (ai;)nxm 1& ma trAn cap n x m trén K ma cac cot chinh
la a1, a9, ..., am, tUc la

Dinh I 3.2.

(1) Hé {a1, a2, ...,an } dOC lap tuyén tinh < rankA = m;

(2) Hé {a1, a2, ..., am} phu thudc tuyén tinh < rankA < m.
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Goi A = (ai;)nxm 1& ma trAn cap n x m trén K ma cac cot chinh
la a1, a9, ..., am, tUc la

Dinh I 3.2.

(1) Hé {a1, a2, ...,an } dOC lap tuyén tinh < rankA = m;

(2) Hé {a1, a2, ..., am} phu thudc tuyén tinh < rankA < m.
Hé qua 3.1.
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Goi A = (ai;)nxm 1& ma trAn cap n x m trén K ma cac cot chinh
la a1, a9, ..., am, tUc la

Dinh Iil 3.2.
(1) Hé {a1, a2, ...,an } dOC lap tuyén tinh < rankA = m;

(2) Hé {a1, a2, ..., am} phu thudc tuyén tinh < rankA < m.
Hé qua 3.1.

(1) Hé {a1, a2, ..., an} dOc 14p tuyén tinh trén K" < det A # 0;
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Goi A = (ai;)nxm 1& ma trAn cap n x m trén K ma cac cot chinh
la A1,02, ..., A, tuc la

Dinh Ii 3.2.
(1) Hé {a1, a2, ..., am } dOC l18p tuyén tinh & rankA = m;

(2) Hé {a1, a2, ..., amn } phu thudc tuyén tinh < rankA < m.
Hé qua 3.1.

(1) Hé {a1, a9, ...,a,} dOC lap tuyen tinh trén K" < det A # 0;

(2) Hé {a1, as, ..., an} phu thudc tuyén tinh trén K" < detA = 0.
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4 CO sd - So chieu - Toa do
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4 CO sd - So chieu - Toa do

4.1 CO sd, sO chiéu va khong gian hiru han chiéu
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NCS. Bang Van Cudng Toan cao cap C2

4 Co sd - So chiéu - Toa do

4.1 CO sd, sO chiéu va khong gian hiru han chiéu

DPinh nghia 4.1. (Tap sinh).

Cho V' la mét khéng gian vecto trén truong K va M la mot tap

hdp cac vectd thudc V. Tap M dugc goi la tap sinh cua V' hay

tdp M sinh ra khong gian vectd V néu moi vectd z € V déu cé
thé bi€u thi tuyén tinh qua cac vecto thudc M.
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NCS. Bang Van Cudng Toan cao cap C2

4 Co sd - So chiéu - Toa do

4.1 CO sd, sO chiéu va khong gian hiru han chiéu

DPinh nghia 4.1. (Tap sinh).

Cho V' la mét khéng gian vecto trén truong K va M la mot tap

hdp cac vectd thudc V. Tap M dugc goi la tap sinh cua V' hay

tdp M sinh ra khong gian vectd V néu moi vectd z € V déu cé
thé bi€u thi tuyén tinh qua cac vecto thudc M.

DPinh nghia 4.2. (Co s0).
Hé vecto B = {e1, ez, ..., e} trong K - khéng gian vecto V' goi la
cd s cla V néu 3 1a mét tap sinh vad doc 1ap tuyén tinh.
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Pinh nghia 4.3. (So chiéu).

Cho V 1a mét K - khéng gian vecto va n 1a sb tuy v.

(1): Ta ndi V 14 mot khdng gian vecta n chiéu néu trong V' cd it
nhat mot co s& gdm n vector. Ta cling bao s6 chiéu clia V 1a n va
Ky hiéu dimV = n. (2): V dugdc goi la khéng gian vecto vd han
chiéu, ki hiéu dimV = oo, néu né khdng hitu han chiéu.
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Pinh nghia 4.3. (So chiéu).

Cho V 1a mét K - khéng gian vecto va n 1a sb tuy v.

(1): Ta ndi V 14 mot khdng gian vecta n chiéu néu trong V' cd it
nhat mot co s& gdm n vector. Ta cling bao s6 chiéu clia V 1a n va
Ky hiéu dimV = n. (2): V dugdc goi la khéng gian vecto vd han
chiéu, ki hiéu dimV = oo, néu né khdng hitu han chiéu.

Pinh Ii 4.1. Trong méi khéng gian vectd n chiéu V ta co:
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NCS. Bang Van Cudng Toan cao cap C2

Pinh nghia 4.3. (S6 chiéu).

Cho V la mét K - khéng gian vecto va n 1a sb tuy y.

(1): Ta ndi V 14 mot khdng gian vecta n chiéu néu trong V' cd it
nhat modt co s& gdm n vector. Ta cling bao s6 chiéu cla V 1a n va
Ky hiéu dimV = n. (2): V dugdc goi la khéng gian vecto vd han
chiéu, ki hiéu dimV = oo, néu né khéng hiru han chiéu.

Pinh Ii 4.1. Trong m6i khéng gian vecto n chiéu V ta cé:

(1): Moi hé gdm nhiéu han n vecto déu phu thudc tuyén tinh;
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NCS. Bang Van Cudng Toan cao cap C2

Pinh nghia 4.3. (S6 chiéu).

Cho V la mét K - khéng gian vecto va n 1a sb tuy y.

(1): Ta ndi V 14 mot khdng gian vecta n chiéu néu trong V' cd it
nhat modt co s& gdm n vector. Ta cling bao s6 chiéu cla V 1a n va
Ky hiéu dimV = n. (2): V dugdc goi la khéng gian vecto vd han
chiéu, ki hiéu dimV = oo, néu né khéng hiru han chiéu.

Pinh Ii 4.1. Trong m6i khéng gian vecto n chiéu V ta cé:

(1): Moi hé gdm nhiéu han n vecto déu phu thudc tuyén tinh;

(2): Moi ca sG gdbm diing n vecto;
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NCS. Bang Van Cudng Toan cao cap C2

Pinh nghia 4.3. (S6 chiéu).

Cho V la mét K - khéng gian vecto va n 1a sb tuy y.

(1): Ta ndi V 14 mot khdng gian vecta n chiéu néu trong V' cd it
nhat modt co s& gdm n vector. Ta cling bao s6 chiéu cla V 1a n va
Ky hiéu dimV = n. (2): V dugdc goi la khéng gian vecto vd han
chiéu, ki hiéu dimV = oo, néu né khéng hiru han chiéu.

Pinh Ii 4.1. Trong m6i khéng gian vecto n chiéu V ta cé:

(1): Moi hé gdm nhiéu han n vecto déu phu thudc tuyén tinh;

(2): Moi ca sG gdbm diing n vecto;

Moi hé ddc 1ap tuyén tinh gébm n vecto déu 14 co so;
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NCS. Bang Van Cudng Toan cao cap C2

Pinh nghia 4.3. (S6 chiéu).

Cho V 1a mot K - khdng gian vecta va n 12 so tuy v.

(1): Ta néi V' 1a mot khong gian vecto n chiéu néu trong V' cé it
nhat mét co sG gdm n vector. Ta ciing bdo so6 chiéu clia V 1a n va
Ky hiéu dimV = n. (2): V dugc goi la khéng gian vecto vo han
chiéu, ki hiéu dimV = oo, néu né khéng hiru han chiéu.

Pinh Ii 4.1. Trong moi khéng gian vecto n chiéu V ta cé:

(1): Moi hé gdom nhiéu hon n vecta déu phu thudc tuyén tinh;

(2): Moi cd s6 gom duing n vecto;
Moi hé ddc lap tuyén tinh gdm n vecto déu 1a co so;

(3): Moi hé doc 1ap tuyén tinh gom it hon n vecto déu cé thé bo
sung thanh mét cao sa.

PH Duy Tan 16 Khoa KHTN



4.2 Toa do cua vecto doi vai mot co s&
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4.2 Toa do cua vecto doi vai mot co s&

Dinh Ii 4.2. Cho hé n vecto 8 = {ey, ea, ..., en }. Khi do G la mét
ca sG cla V khi va chi khi moi vecto = € V déu cé mot cach duy
nhat biéu thi tuyén tinh qua 8.
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4.2 Toa do cua vecto doi vai mot co s&

Dinh Ii 4.2. Cho hé n vecto 8 = {ey, ea, ..., en }. Khi do G la mét
ca sG cla V khi va chi khi moi vecto = € V déu cé mot cach duy
nhat biéu thi tuyén tinh qua 8.

Pinh nghia 4.4. (Toa do ciia mot vecto doi véi mot co sod).
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NCS. Bang Van Cudng Toan cao cap C2

4.2 Toa do cla vecto doi vdi mot co s&

Dinh Ii 4.2. Cho hé n vectd 8 = {e1, ez, ..., en }. Khi do 6 la mot
co sG cla V khi va chi khi moi vecto z € V déu c6 mot cach duy
nhat biéu thi tuyén tinh qua g.

Pinh nghia 4.4. (Toa do ciia mot vecto doi véi mot ca sé).
(1): Cho 8 = {ei1, ea, ..., e, } 1a MmOt cd sG cua khong gian vector

V. Khi dd, vdi m6i vectd = € V déu c6 mot cach béu thj tuyén
tinh duy nhat qua 3

ZB:$161—|—ZB262—|—...—|—$n6n=Z Ti€;. (4.1)
i=1

Phan t0 (1, zo2, ..., z,) € R goi |a toa d6 cla vectd = doi véi co
sG 3; z; goi latoa do thi 7;¢ = 1, n.
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(2): Dé chi toa do cla « trong 5 1a (x1, 2, ..., z,) ta viét

x/0 = (x1,x2,..., Tn).
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(2): Dé chi toa do cla « trong 5 1a (x1, 2, ..., z,) ta viét

x/0 = (x1,x2,..., Tn).

Ta cung dung cac ki hiéu:
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(2): Dé chi toa do cla « trong 5 1a (x1, 2, ..., z,) ta viét

x/B8 = (x1,T2, ..., Tn).

Ta cung dung cac ki hiéu:

+ (z)g = [x1, T2, ..., zx]: (Ma trén) hang toa do cua = trong 3.
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(2): Dé chi toa do cla « trong 5 1a (x1, 2, ..., z,) ta viét

x/B8 = (x1,T2, ..., Tn).

Ta cung dung cac ki hiéu:

+ (z)g = [x1, T2, ..., zx]: (Ma trén) hang toa do cua = trong 3.

: (ma tran) cot toa do clua « trong V.
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Tinh chat 4.1. Nhd tinh duy nhat trong cach biéu thi tuyén tinh
cla mbi vecto z trong V qua co sG 3, dé dang thay rang, néu
x/6 = (21,22, ..., Tn),y/0 = (y1,Y2, ..., yn) VA X € K thi:

(x+vy)/8=(x1+y1,22+ Y2, .o, Tn + Yn);

(Az)/B = (Az1, Az, ..., Azp)
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Tinh chat 4.1. Nhd tinh duy nhat trong cach biéu thi tuyén tinh
cla mbi vecto z trong V qua co sG 3, dé dang thay rang, néu
x/6 = (21,22, ..., Tn),y/0 = (y1,Y2, ..., yn) VA X € K thi:

(x+vy)/8=(x1+y1,22+ Y2, .o, Tn + Yn);

(Az)/B = (Az1, Az, ..., Azp)

Tinh chat 4.2. Vi cd s6 3 = {ey, e, ..., ex } thi hién nhién ta cé

e;/B8=(0,...,0,1,0,....,0); i = 1,n
T vitri thu .
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4.3 Ma tran chuyén co sd - Cong thi’'c doi toa do
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4.3 Ma tran chuyén co sd - Cong thi’'c doi toa do

Trong khong gian vector V' cho hai co s6 o = {a1, as, ..., a,} va
B = {b1,bs, ..., bn}.
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4.3 Ma tran chuyén co sd - Cong thi’'c doi toa do

Trong khong gian vector V' cho hai co s6 o = {a1, as, ..., a,} va
B = {b1,bs, ..., bn}.

Gia su bj/Oé = (Clj,CQj, ...,an);j =1,n
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4.3 Ma tran chuyén co sd - Cong thi’'c doi toa do

Trong khong gian vector V' cho hai co s6 o = {a1, as, ..., a,} va
B = {b1,bs, ..., bn}.

Gia su bj/Oé = (Clj,CQj, ...,an);j =1,n

Lap ma tran
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4.3 Ma tran chuyén co sd - Cong thi’'c doi toa do

Trong khong gian vector V' cho hai co s6 o = {a1, as, ..., a,} va
B = {b1,b2,...,bn}.

Gia su bj/Oé = (Clj,CQj, ...,an);j =1,n

Lap ma tran

Cn2 - Cnn

ma céc cot cla né 1an luot 1a cac cot toa dod [b1]a, [b2]a, ..., [bn]a.
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C dudc goi la ma trdn déi co ¢d ti o sang 3, ki hiéu

C: a — B(hay C,_p).
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C dudc goi la ma trdn déi co ¢d ti o sang 3, ki hiéu

C: a — B(hay C,_p).

Cho z € V 12 m6t vecta bat ki va toa do cla z trong a, 8 tuong

unglaz/o = (z1,x2,...,2n); /8 = (2], 25, ..., x),).
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C dudc goi la ma trdn déi co ¢d ti o sang 3, ki hiéu

C: a — B(hay C,_p).

Cho z € V 12 m6t vecta bat ki va toa do cla z trong a, 8 tuong

unglaz/o = (z1,x2,...,2n); /8 = (2], 25, ..., x),).

Khi do6 ta co [z]n = C[x]s.
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C dudc goi la ma trdn déi co ¢d ti o sang 3, ki hiéu

C: a — B (hay Cy_p).

Cho z € V la mdt vecta bat ki va toa dd cla z trong a, 8 tuong

vnglaz/o = (z1,x2,...,2n); /8 = (2,25, ...,x),).
Khi dé ta c6 [z]. = C[x]s.

hay ro hon
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C dudc goi la ma trdn déi co ¢d ti o sang 3, ki hiéu
C: a — B (hay Cy_p).
Cho z € V 12 m6t vecta bat ki va toa do cla z trong «, 8 tuong
inglaz/a = (z1,x2,...,2n); /8 = (2,2, ...,x)).
Khi do6 ta co [z]o = C[x]s.
hay ro hon

Cn2 - Cnn

Cong thic (4.2) dudc goi 1a cong thiic dbi toa do tf a sang 8.
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