BAI 4. KHONG GIAN VECTO

Dbinh nghia

NHAC LAI

binh nghia 4.1.

Véc to 1a mot doan thang c6 huéng.
Vidu4.1.

Trong khong gian Oxy.
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BAI 4. KHONG GIAN VECTO Dbinh nghia

Tinh chat 4.1.

Cho x = (x1,X2) va y = (y1, y2) 1a hai véc to trong R? va k la s6
thuc. Ta c6

Q Ikx = (lxy, kxa);
Q x+y= (g +yi,xe +Ya);
Q x—y=(x1 — Y1, X — Ya2);

Q Do dai clia véc to : |x| = y/x? + x2.

Tinh chat 4.2.
Cho x = (x1,Xx2,x3) va y = (y1, Y2, y3) 1a hai véc to trong R3 va k
la s6 thuc. Ta co

Q kx = (kxy, kxg, kx3);
Q x+y=(x1 +y1, X + Yz,X3 + Us); ;
QO x—y=(x—y1,X — Yz,X3 — Y3); Ja

< 2 Py ?Ql:“\/:
O Do dai ctia véc to : x| = \/xZ + x5 + x3.
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BAI 4. KHONG GIAN VECTO Dbinh nghia

Dinh nghia 4.2.
Khong gian véc to V 1a tap V khac rong va dudc trang bi hai
phép toan

Q x+yeVvéimoix,yeV;

Q axeVvéimoixeVvaack;

Tién dé

QO x+y=y+x;

QO (x+y +z=x+(y+2);

O Ton tai véc to khong, ky hiéu O sao cho x + 0 = x;

@ Moi x thudc V, ton tai véc to —x sao cho x + (—x) = 0;
Q V6imoi o, € Kvamoivécto x € V: (a+ f)x = ax + px;
Q Véimoi a €« Kvamoivécto x €;V: (x+ y)a = ax+ ay;
Q (af)x = a(Bx)
Q lx=ux

.
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TN IR GION RSN AU\l TG hop tuyén tinh

binh nghia 4.3.

Cho S ={ay,ay,...,an} la tap hgp cac véc to trong khong gian
véc to V. Véc to b € V dudgc goi t6 hgp tuyén tinh clia cac véc to
trong S néu ton tai cac s6 thuc x;, xs, ..., Xy sao cho

b=xja; +x90a9 + ...+ Xmam

Noi cach khac, véc to b dude bi€u dién bdi cac véc to trong S.

Vidu 4.2.

Hay biéu dién véc to x = (2,3,5) € R3 qua cac véc to trong
S={v; =(-2,-3,4),00 = (2,3,2)} C R3.

L&i giai:

» Cho ¢y, ¢ € R. Ta xét biéu thiic sau:

X — Cl Ul _|_ C2 Uz §$m*%~m%%
> (2,3,5) = c1(—2,-3,4) + »(2,3,2) w
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BAI 4. KHONG GIAN VECTO

» Ta c6 hpt sau:

T6 hgp tuyén tinh

—2Cl+2C2:2 c 1 3
1= =
—3¢c1 + 3¢ =3 <— % nytacéx:§v1+2v2.
4c1+2c, =5 Q=3
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TN IR GION RSN AU\l TG hop tuyén tinh

LIEN HE GIUA TO HOP TUYEN TINH VA HPT

Gia stt @; = (ayj, Qgj, ..., Anj), b= (b1, ba, ..., bp)
ay;j b; X1
agj by X
Takihiew: Aj=| . |.B=| . |vax=
Qnj bn Xm

Khi d6, b 1a mot t6 hgp tuyén tinh ctia hé S

& X1 a) + X0z + - - - + XmQm = b ¢6 nghiém

& X141 + XA + - -+ + XmAm = B ¢6 nghiém

& AX = Bconghiém, v6i A= ( Ay Ay -+ Am )
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TN IR GION RSN AU\l TG hop tuyén tinh

Vi du 4.3.
Trong R3 cho u = (1,-1,2), v=(1,1,-1), w= (—1,-3,4). Cho
biét x = (1,—3,5) c6 phai 1a mot t6 hgp tuyén tinh ctia {u, v, w}
khong? Néu co, chi ra mot cach biéu dién ctia x theo u, v, w.
Loi giai: Gid stt x = au+ bv + cw véi a, b, ¢ € R.
< (1,-3,5) = (a,—a,2a) + (b, b, —b) + (—c, —3c, 4c)
< (1,-3,5)=(a+b—c,—a+b—3c,2a— b+ 4c)
a+b-c=1

<49 —a+b—-3c=-3

2a—b+4c=5

1 1 -1 1 1 1 -1
dy, —>do+d

AaB)=| -1 1 3|3 | 22" (0 2 -4]-
2 -1 4 |5 Jd2dz-2di\ g _3 g | 3

d2 — %dz 11 -1 1 et

= 2% o1 -2 | -1 g

Taat

a+b-c=1

.Chonc=0tadugcb=-1,a
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BAI 4. KHONG GIAN VECTO

DPoc lap tuyén tinh va phu thuoc tuyén tinh

Dinh nghia 4.4.

e Hé S={a;,as,...,an} la hé phu thudc tuyén tinh

< Ton tai mot vecto g; € S1a td hgp tuyén tinh cta cac
vecto con lai.

& Ton tai bd s0 X1, Xo, . .., Xm VOi it nhat mot x; # 0 sao cho
xi1a; +xea9 + -+ xXmam =0

& AX = 0 c6 nghiém khong tam thuong véi A duge dinh
nghia & trén.

@ Ngudc lai S 1a hé doc 1ap tuyén tinh.
y
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SN Gl NSRSVl Doc lap tuyén tinh va phu thuoc tuyén tinh

Vi du 4.4.
Cho S = {(1,0,0,1),(0,2,1,0),(1,-1,1,1)} c R* CMR S doc
lap tuyén tinh.

Loi giai: Cach 1. Lay ¢, ¢, c3 € R. Xét hé thiic sau:

01(170707 1) + C2(0727 1a0) + CS(]‘a_la 1a 1) = (070a070)

C1 +c3=0
202—0320

<~ < c =c=c3=0.
c+c3=0
C1 4+c3=0

— S doc lap tuyén tinh.
Cach 2. Ta xét

1 00 1 1001
A=[o0o 2 10]|~[02 10 o
1 -1 1 1 0030 Tt

Do r(A) =3 = n= S doc lap tuyén tinh.
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SN Gl NSRSVl Doc lap tuyén tinh va phu thuoc tuyén tinh

Nhan xét: Trong trudng hop S gom n vecto n—chiéu. Khi do
Q S doc lap tuyén tinh <= AX = 0 ¢6 nghiém duy nhat
X=0
<= det(A) # 0 hoac r(A) = n.
Q S phu thudc tuyén tinh <= Ax = 0 ¢6 v6 s6 nghiém hay
<= det(A) = 0 hoac r(A) < n.

A=(A1 Ay ... Ay

trong d6 Aj,...,An la cac chuyén vi cia ay, . . ., an.
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