Chuong 3 . KHONG GIAN VECTO

bat V=R" ={(X,X,, ..., X,): ;eR}.

Cho X = (X4, Xp, ..., Xp) VA Y = (Y1, Yo, -, ¥p) 12
cac phan tur cua R", r 1a s6 thuc tuy v.

Ta dinh nghia cac phép toan:

X+y = (X1+y1’ X2+y29' = Xn+yn)
IX= (rXy, Xy, ..., X,).

Cac phép toan nay co cac tinh chat sau day




» Chuong 3. Khong gian vector

D(x+y) +z=z+(y+2), Va,y,z2 € V;
2) A0 €V :x+0=0+x=x, Ve eV,
A VeeV,I(—x)eV:(—2)+x=x+(—x)=0;

DNrx+y=y+zx Ve,ycV,;

5) Mz +y) = Az + Ay, Va,y € V, VI € R;
6) AN+ px = x+ ux, Ve eV, VA u € R;
7 A)xr = ANpx), Ve eV, V\ u € R;
8)lx=ux VzxeV.

Trong do, 8 € V' duoc goi la vector khong.




» Chuong 3. Khong gian vector
1.2. Khong gian vector con (Vectorial subspace)

* Dinh nghia
Cho kgvt V', tap W CV duogc goi la khong gian
vector con cua V' néu W cling la mot kgvt.

* Pinh Iy

Cho kgvt V, tap W C V 1a kgvt con ciia V néu:
Ve,y e W, VAR thi (x + \y) e W.

VD 2.
« Tap W = {0} 1a kgvt con ciia moi kgvt V.

-T@HW::Q%QHWQMHER 3 kgvt con cuia R”.




» Chuong 3. Khong gian vector
§2. SUDQC LAP TUYEN TINH
PHU THUOC TUYEN TINH
2.1. Dinh nghia
Trong kgvt V', xet n vector u. (z =1,...,n).
Khi do: )
» Tong AU +Au, + . AU = Z)\iui, A € R,
1=1

duoc go1 la mot to hop tuyén tinh cua n Vector u .
« Hé gom n vector {u,u,,...,u } duoc goi la doc lap
tuyén tinh (viét tat 1a dltf) néu:

» Au =0thix =0,Vi=1,..,n.
1=1




» Chuong 3. Khong gian vector
* HE {u,u,,.
duoc goi la phy thuoc tuyén tinh (viét tat la pttt).

.,u } khong la doc lap tuyén tinh thi

VD 1. Trong R?, xét su dl#t hay pttt ciia hé 2 vector:
A=A{u =(1-1), u, = (2 3)}.
Giai. Ta co:
ANu, +Au, =0\ (L—-1)+A\(2; 3)=(0; 0)
A 42\ =0 fAlzo
XA 43\ =0 A, =0

Vay hé A la doc 1ap tuyén tinh.

<> -




» Chuong 3. Khong gian vector

VD 2. Trong R?, xét su dl#t hay pttt cia hé 3 vector:
B={u, =(-1 3; 2),u, = (2 0; 1),u, = (0; 6; 5) }.

Giai. Ta co:

A +2\, =0
3\ 46X =0 (I).

3

2\ + A +5\ =0

Hé (1) ¢c6 ma tran hé s A =




» Chuong 3. Khong gian vector

( ) ( A
-1 2 0| [-1 2 o0
DoA—|0 6 6 0 1 1|=r(4) <3,
0 5 5 0 0 0
J \ J

\

nén hé phuong trinh (1) c6 nghiém khong tam thuong.

Vay hé B la phu thudc tuyén tinh.




» Chuong 3. Khong gian vector
2.2. Dinh ly
Hé gom n vector la pttt khi va chi khi ton tai mot
vector la to hop tuyén tinh cua n — 1 vector con lai.
Nghia la:
|-u]. = Au, +...+ >‘j_1uj_1 + )\J.Huj+1 +..+Au.

= Hé qua
» Hé co vector khong thi phu thudc tuyén tinh.
* Néu c6 mot bo phan ctia hé pttt thi hé pttt.




» Chuong 3. Khong gian vector
2.3. HE vector trong R”

Xet m vector u, = (a,,a.,,...,a ), 1 = 1,m trong R".

Ma tran A = a, duoc goi la ma trdn dong cua hé

mxn

m Vector {u,, u,,..., u_}.

VD 6. Hé {u, = (1;—1;,—2), u, = (4; 2,—3)}

( )

I -1 =2

cO ma tran dong la A =

4 2 =3

\ /




» Chuong 3. Khong gian vector

= Dinh Iy
Trong R”, cho hé gom m vector {u, u,..., u_} cO

ma tran dong l1a A.
Khi do:

» Hé doc 1ap tuyén tinh khi va chi khi [r(A) = m.
» Hé phu thudc tuyén tinh khi va chi khi [r(A) < m.

= Hé qua

» Trong R”, hé c6 nhiéu hon n vector thi pttt.

* Trong R", hé n vector ditt <

det A = 0.




» Chuong 3. Khong gian vector

VD 7. Xét su dltt hay pttt cua cac hé vector:
a) B ={(-1520), (%L1}

b) B, ={(—1;2; 0), (1; 5; 3), (2; 3; 3) }.

Giai

1 2 0] (-1 2 0
2 1 1 0 5 1
Y, Y,

\

\

Vay hé B, doc 1ap tuyen tinh.
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= r(A) =2 < 3.

Vay h¢ B, phu thugc tuyén tinh.




» Chuong 3. Khong gian vector

VD 8. Trong R?, tim diéu kién m dé hé sau Ia pttt:
{(—=m; 1;1), 1 —4m; 3; m+2)}.

( )

—m 1 1
\1—4m 3 m+2)'

Giadi. Taco: A =

( ) ( )

1 1 1 —m 1
\3 1—4m m+2} 0 1—-m m-—1|

\ /

A —

Vay hé pttt < r(4) <2 & m =1.




» Chuong 3. Khong gian vector

VD 9. Trong R?, tim diéu kién m dé hé sau la dlzt:
{(m; 1; 1), (1, m; 1), (1; 1; m) }.

( )
m

1 1
Gial. Taco: A=[1 m 1.
1 1 m

\ /

He¢ ditt < det A = 0

m

1 1
1 m 1
1 1 m




» Chuong 3. Khong gian vector

VD 10. Trong R*, cho 4 vector:
u, = (=1 0; 1), u, = (m; m;—1; 2),

u, = (05 2; 0; m), u, = (2; 2;—m; 4).

Diéu kién m d€ v, 1a té hop tuyén tinh cua w,, u,, u,?

Giai. Do v, la to hop tuyén tinh cua u,, u,, u, nen

Ja,b,c € R khong dong thoi bang 0 thda:
u, = au, + bu, + cu,.




» Chuong 3. Khong gian vector
Suy ra hé:
‘ma +2c =1
ma + 2b + 2¢c = —1

c¢6 nghiém khong tam thuong.

—a—mc =10

20 + mb +4c =1




» Chuong 3. Khong gian vector

Taco: AlB =




» Chuong 3. Khong gian vector

o O = O o O = O




» Chuong 3. Khong gian vector
Vay d¢€ u, 1a to hop tuyén tinh cta u,, u,, u, thi:

omd +2m? —8m + 4 =

r(A)=r AB < -

2—m* =0




» Chuong 3. Khong gian vector

§3. CO SO, SO CHIEU CUA KGVT
TOA PO CUA VECTOR

3.1. Co s6 cua khong gian vector
* Dinh nghia

Trong kgvt V', hé n vector F ={u ,u

s Uys...,u o duge

goi 1a mot co' s¢ (basic) ciia V néu hé F Ia dltt va moi
vector cua V' déu duogc bi€u di€n tuyén tinh qua F'.




» Chuong 3. Khong gian vector
VD 1. Trong R*, xét hé F' = {u,=(1;—1), u,=(0; 1)}.
Ta co: hé F 1a doc 1ap tuyén tinh.
Mait khac, xét vector tly ¥ = = (a; b) € R” ta co:

r = au, +(a+b)u,.
Vay hé ' 1a 1 co sé cua R”.

VD 2. Trong R, xét hé 2 vector:
B ={u =(10;0), u, =(0; 1; 0) }.

Taco: au, + Bu, = (1; 1; 1), Vo, 8 € R,

Vay hé B khong phai 1a co s& cua R°.




» Chuong 3. Khong gian vector

VD 3.
* Trong R", hé n vector:
E={e =(a,;a,;

i29°°

sa ), t=12..n}

317

trongdo:a. =1néui=7j,a =0n€ui=j
] 4]

duoc goi 1a co sé chinh tic.

= Chuy
Mot khong gian vector co thé c6 nhiéu co s va so
vector (htru han) trong cac co s¢ la khong doa.




» Chuong 3. Khong gian vector
3.2. So chiéu ciia khong gian vector
* Dinh nghia
S6 vector ¢6 trong 1 cO SO bat ky ciia khong gian
vector V' duoc goi la so chiéu (dimension) cua V.

Ky hiéu 1a: dim V.

= Chuy
» Trong R", moi hé gom n vector &tz déu 1a co so.

» SO chiéu cta kgvt 6 thé vo han. Trong chuong trinh,
ta chi xét nhtrng kgvt htru han chiéu.




» Chuong 3. Khong gian vector
3.3. Toa do cua vector
a) Pinh nghia
Trong kgvt V', cho co s6 F' = {u,,u - .U}
Vector z € V tly ¥ ¢ biéu dién tuyen tinh mot cach

duy nhat qua co sd F 1a z = Zoz

Ta noi z ¢ toa dé doi voi co’so’F Ia( Qo

Ky hiéu la: 2], =




» Chuong 3. Khong gian vector
" Quy uoc
Ta viét toa d6 cta vector z d6i véi co sé chinh tic E
trong R" 1 [z] hodc viét dudi dang z = (a;-.500 ).

VD 5. Trong R?, cho z = (3;—5) va 1 co s6:
B={u =(2-1),u, =1 1)} Tim[z] ?

Giai. Goi [z|, = | |, taco:




» Chuong 3. Khong gian vector

<= -




» Chuong 3. Khong gian vector
VD 7. Trong R”, cho 2 co s6:
B ={u, = (1 0), u, = (0;—1)},
B, ={vy, =(2-1), v, =L 1}
Cho biét [z ]B 1a (1; 2). Hay tim [z], ?

()

By

Gidi. Goi x = (a; b), |x], = 5 ta co:

(1)

1
2

\ /

(:>$:111+2@2

+ 2




» Chuong 3. Khong gian vector

& = au, + Pu,

+0




» Chudong 3. Khong gian vector

b) Toa do ciia vector trong cac co sé khac nhau
= Ma tran chuyén co s&

Trong kgvt V', cho 2 co so:
B ={u}, B, =1{v},i=12,...n.

Ma tran |v, |, [v,],...|v |, duoc goi la ma trin

chuyén co so'tu B sang B, .

Ky hiéu la: P

B —B, ]




» Chuong 3. Khong gian vector
Dac biet
Trong R", ta co:
P

E—>B1

(ma trdn cQt cua cac vector trong B, ).

= Cong thirc doi toa do




» Chuong 3. Khong gian vector
VD 8. Trong R’ cho hai co s¢ B, va B,.

( )
1 -1 2
Chobiet P, , =0 1 3
0 0 -2
\ /

Tim toa do cua vector v trong co s¢ B, ?

Giai. Ta co: (1\




» Chuong 3. Khong gian vector

VD 9. Tim ma tran chuyén co s6 P, . trong VD 7.

Bl—>B2
()

Gidi. Goi [v |, = ta co:

1

+ 0




» Chuong 3. Khong gian vector
= Pinh 1y
Trong kgvt V', cho 3 co s6 B,, B, va B,. Khi do:
« P =1 (1=12,3);

B —B.
? 1

¢ P =P P

B —B, B —B, ) B,— B, !

—1

¢ P — /P

B — b, B,—B,

= H¢ qua
Trong R", ta co:

P =P, P =

Bl—>32 Bl—>E E—>B2
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VD 10. Dva vao hé qua, gia1 la1 VD 7.
Giai. Ta co:




» Chuong 3. Khong gian vector
§4. KHONG GIAN SINH BOI HE VECTOR

4.1. Dinh nghia
Trong kgvt V' cho h¢ gom m vector S = {u ,...,u_}.

Tap hop tat ca cac to hop tuyén tinh cua S dugc goi
la khong gian con sinh boi S .

Ky hi¢u la: < .S > hoac spansS.




» Chuong 3. Khong gian vector
4.2. HE vector trong R"

Trong kgvt R, x¢thé S = {u,,...,u_} ta co:

<S>:<wER”x:Z)\iui,)\i€Rn
1=1

Goi A la ma tran dong m vector cua S'.
Khi d6:

e dim < § >=1r(4) vadim < § > <n.

e Néu dim < S >= k thi moi hé con gém k vector
ditt ctia S déu 1a co so ciia < S >.




» Chuong 3. Khong gian vector

VD 1. Trong R?, cho hé vector:
S ={u, = 0;—1), u, = (0; ;-1)}.

Hay tim dang toa d0 cua vector v € < .5 > ?

Gidi. Taco v € < S >, nén:
v =au, + fu, = (a; B~ — B) (0,8 €R).
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VD 2. Trong R*, cho hé vector:
S =1{(1;2;3;4), (2;4;9;6), (1,25;3), (1;2;6;3)}.
Tim s6 chiéu ctia khong gian sinh < .S > ?

Giai. Ta co:

dim < § >=r




