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Khong gian vector



Khong gian vector

Khéng gian vector V' |a mét tp hop cac dai lugng vectors, sao cho
cac dai lugng nay c¢6 thé cbng v6i nhau (u+v) va nhan v6 hudng
véi mét sb cu ddng thsi théda man 10 tién dé.
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Khong gian vector .

Néu V théa man 10 tién dé sau, thi V dugc goi 13 mét khéng gian
vector véi cac dai lugng cha V 1a nhitng vectors:
.u+tveV, YuveV

.u+v=v+u, YuveV
(u+v)+w=u+(v+w), Yu,v,we V

30€ V théa Vue V: u+0=u
YueV,3-ueV:u+(-u)=0
cueV,YueV, VceR

.c(u+v)=cu+cv, Yuve V, VceR
.(c+d)u=cu+du, Yue V, V¢,deR

. ¢(du) =(cd)u, Yue V, V¢c,deR

10. 1(u) =u, Yue V

© N oA WwN
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Vi du

1. Trong khéng gian R":

uy %1 uip+wvi
u» %) us + v
+ =

Up Vi Up+ Vp
uy ku1
k92| = [*2| ker
Up kup,
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Vi du
3. V=P, (tp hop tAt cd c4c da thic c6 bac n hodic nhé han)
V6i mdi cip da thiic p(x), g(x) cé dang:

p(x) = ag+a1x +apx?+...+apx"
q(x) = by + b1 x + box? + ...+ by x™

+ Néum = n:
p(x)+q(x) = (ag+ bo) + (a1 + by )x + (a2 + bp)x? + ...+ (an + by)x"
+ Néum < n:

p(x)+q(x) = (ag+bo) + (a1 + b1 )x+ (a2 + b2)x? + ...+ (am + bm )x™ +
I e TR

kp(x) = kag + kay x + kapx? + ... + kapx"
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Vi du

4. V = C(—o0,00) (tap hgp tit ca cac ham sb thuc lién tuc trén R)
Cho 2 ham sb f,g € C(~oo0,00)

(f+g)(x) =f(x) +g&(x)

(kf)(x) = kf(x)
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Bai tap 1: Chiing minh tip hop cic sb nguyén khéng phai 13 mét
khong gian vector.
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Bai tap 1: Ching minh tap hop cic sb nguyén khéng phai 13 mot
khdéng gian vector.

Giai:

Tacé 1€V va 0.5 13 mdt sb thuc

Viobx1=05¢V

= Diéu phai chitng minh
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Khong gian vector con

Cho V Ia mét khong gian vector, W # @ va W< V. W la khéng
gian vector con ctia V khi va chi khi théa 2 diéu kién sau:

1. YVu, veW: u+veW

2. Yue W: cue W
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Khong gian vector con

Nhan xét: M&i khéng gian vector V c6 it nhit 2 khéng gian vector

con:
- Khéng gian vector {0} Ia mot khdng gian con cla V

- V 13 mét khoéng gian con cia V
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Vi du

W = {(Xl,X2,1)|X1,X2 € R}

Chon v=(0,0,1) e W

= (-1)v=(0,0,-1) ¢ W

= W khong phai I3 khéng gian vector con ctia R3
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1. Tap hop nao sau day la khdong gian vector?

A Z B. P, C. Tap hop cac da thic cé bac 16n hon 2
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2. W={(x1,x1 +x2,x2)Ix1,x2 € R\ {0}}. W cb |a khong gian vector
con clia R3 khéng ?
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W = {(x1,x1 + x2, x2)Ix1,x2 € R\ {0}}. W ¢c6 la khdng gian vector con
clia R® khéng ?

Giai:

Cho u=(u,u1+uwm,wm)eWvav=_(vi,vi+v,wn)eW, u#v
Chon c=0€R

Ou=(0,0,0)¢ W = W khong I3 khdng gian vector con clia R®
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T6 hop tuyén tinh

Dinh nghia: A= {V4, V5,..., V,}, mdt t6 hop tuyén tinh clia A 13 mét
vector va c6 thé dugc biéu didn dudi dang

0(1\/1 +O(2\/2+'-'+(Xn\/n

Véi aq,00,...,a, €R
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Vi du

Cho V =(V1,\,) la t8 hop tuyén tinh cla vi = (vi1,v12) va

V2 = (V21; V22)-

= dag, a0 €R:
Vi=aivii +oovi

Vo =agvor + 0o vop

= V=O(1V1+(X2V2, (X1,0(2€R
Vidu: V =(5,1) I3 t8 hop tuyén tinh clia v; = (1,2) va vo =(2,3) vi

(5,1) = -13(1,2) +9(2,3)
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Bai tap .

1 0 -1
vi= [2] L Vo = [1] vavz=| 0 [, vector nao sau day la t8 hap tuyén
3 2 1

tinh cla 3 vector da cho.
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1 0 -1
Chovi= |2, m=|1] vawvz=]0]|.
3 2 1

1
Chiéng minh: w=|1]| Ia t8 hop tuyén tinh clia vi, vo, v3
1
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Bai tap

Cho v1 =(1,2,3), v»=(0,1,2) va v3 =(-1,0,1).
Ching minh: w=(1,1,1) Ia t6 hop tuyén tinh cla vi, v, v3
Giai:
W=Cvi+CVvy+C3Vv3
1=C1X1+C2X0+C3X(—1)
l=cx2+cx1+c3%x0
1= x3+cx2+cx1
> c=1+t, cc=-1-2t, c3=t

Chont=1:¢1=2, 6=-3, 3s=1
=> w=2v1 -3wn+ 3
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Span

Dinh nghia: Néu S = {v1,v2,..., Vot 13 mGt tp hgp cac vector trong
khéng gian vector V, thi span clia S I3 tp hop cha tht c3 cic t8
hop tuyén tinh clia cic vector trong S hay ta néi S sinh ra V.

Ky hiéu: span(S) hay (S)

span(S) = {aivi + 0ava +... + QpVp | 1, 02, ..., Ay € R}
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Span

span(S) ={agvi +aava + ...+ ApVp | A1, 02, ..., 0ty € R}
Khi dé:

1. span(S) la khéng gian con cla V
2. span(S) 1a khéng gian con nhd nhit clia V chia S
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Ching minh

1. span(S) |a khéng gian con cla V
Gid st u =g vi+0va+---+UpVp, V =P1vi+Pavo+---+Ppvy € span(S)

u+v=(aq+P1)vi+ (a2 +P2)va+---+(an+Pn)vn € span(S)
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Ching minh

ku = k(agvi+oapvo+---+apvp) = kagvi+koagup+- - -+ kau, € span(S),
keR

= Diéu phai ching

PiMA 2021: The Mathematics of Data Science 23



Ching minh

2. span(S) 1a khéng gian con nhd nhit clia V chita S
Gid st Uc V, U> S, ta can chimg minh span(S)c U

Chon u=a3vi +agva + -+ apvy € span(S),
trong dé vy, v,...,v €S
ViSclU= wvi,w,...,vyelU

> u=ovi+oarve+--+a,vpaelU vi UcV

Vi Yue span(S), ue U = span(S) c U = Diéu phai chitng minh
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Vi du

1 uy
= 0] ‘ ] [ ‘ sinhra R3viYu= |u | € R® déu c6 thé dugc
0 u3
biéu dién dudi dang:
uq 1 0 0
u=\|u|=u1 |0+ |1]+us3|0
us 0 0 1

25
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Déc 1ap tuyén tinh



Dinh nghia

S={v1,v,...,vp} la mdt tdp hgp cic vector trong khdng gian vector

V. Cho avi+ow+---+cpv,=0.

e Néu ca=c=--=cp,=0Ila nghiém duy nhit, thi hé vector S
duoc goi 13 déc 1ap tuyén tinh.
e Néu tdn tai nghiém ci, s, ..., ¢, sao cho 3¢ #0, i = 1,n, thi hé

vector S dugc goi la phu thudc tuyén tinh.

26
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Vi du

1 0 -2
S={vi,wm,v3}= 21,11, 0
3 2 1

Xac dinh hé vector S 1a doc lap tuyén tinh hay phu thudc tuyén tinh.
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Vi du

1 0 -2
S={vi,w,v3l = 21,11|,] 0
3 2 1

Xac dinh hé vector S 1a doc lap tuyén tinh hay phu thudc tuyén tinh.
Xét civi+oovo+c3v3 =0

C1—2C3 =0

2c1+c =0

3C1+2C2+C3=0
= C1=C=C3= 0

= S dbéc lap tuyén tinh
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Cho S = {vy,w,v3} = {1+x—2x%2+5x—x% x+x%}. Xac dinh hé

vector S 13 déc lap tuyén tinh hay phu thudc tuyén tinh.

PiMA 2021: The Mathematics of Data Science 29



Bai tap .

Cho S = {vi,va,v3} = {1+ x—2x%,2+5x — x%,x + x%}. Xac dinh hé

vector S 1a déc lap tuyén tinh hay phu thudc tuyén tinh.

Giai:
Xét v+ oo +c3v3 =0

c1(1+x=2x%) + (2 +5x — x2) + c3(x + x2) = 0+ 0x + 0x>

c1+2c=0

c1+5c+c3=0

—2c1—c+c3=0
= c=2,c=-1,c3=3 1a mbt dip an

= S phu thudc tuyén tinh
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Tinh chit cta phu thudc tuyén tinh

S={vi,v,...,vp}, n=2 dudc cho 13 phu thudc tuyén tinh khi va chi
khi ton tai mdt v; € S c6 thé dudc viét dudi dang t6 hop tuyén tinh
cla nhiing vector khac trong S.
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Ching minh

(=)
Xét v+ covo+--+cpvp =0
Vi S phu thudc tuyén tinh nén 3¢; #0

Ci-1 Ci+1 Cn
V1+"'+(_I_)Vi—1+(_l_ Vigi+ o+ |——|Va
C Cj

i i

<
—> vVi=|——

Ci

(<)

Gid st v,-:d1v1+---+d,-_1v,-_1+d,'+1v,-+1+---+d,,v,,

o divi+-+dispvici+ (-1)vi+dis1vigr + -+ dpv, =0
— C1=d1,C2=d2,...,C,'=—1,...,Cn=dn

= S phu thubc tuyén tinh
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Co so



Ca sé

Dinh nghia:
Cho khoéng gian vector V, va S ={v1,v,...,vpt SV

e Ssinh ra V hay span(S)=V
e S dbc 1ap tuyén tinh

— S la mdt cosé chua V
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Co sé chinh tic

R3

i
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Ca sé

Cho S ={vy,vs,...,,vp} 1a Mot co s6 cha khéng gian vector V
Dinh ly:
1. Moi vector trong V déu cé thé viét dudi dang t8 hop tuyén
tinh cla nhiing vector trong S véi cac hé sb 13 duy nhét.
2. Nhitng tap hop cé nhiéu hon n vector déu phu thudc tuyén
tinh.
3. Néu khéng gian vector V c6 mdt co s véi n vector, thi moi co
s& clia V déu cé n vector, ta néi n 13 sb chiéu clia V, ki hiéu
dim(V) = n.

85
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Vi du

Cho S ={vy, vy, v3, v4}.

1V4_

—
= N N O

1
0

vi = 1,v2: , V3=
0

Xét a1vi+arvo+azvz+agvs =0

al+a4:0

32+233=0

31—32+233=0

2ar+az+as=0
- 8123223323420
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Vi du

Cho v = € R* véi a,b,c,deR. Gid st v=

Q 0 T
e e

V=01V]1+02Vo+03V3+0gVa

- O(1=2,(X2=1,0(3=0,0(4=—1
= S 13 co sé cia R*
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1 1 1
1. Chovi = [2], w= [0], 3= |1
1 2 0

2
Chiéng minh v = [1‘ 13 t6 hap tuyén tinh cta vq, v, v3.
5
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2. Chiing minh tap hgp céc da thic bac 2 khéng phai la mét khéng
gian vector.
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a
3. Vector u= b dugc sinh béi cac vector nao sau day:

a+2b

11 1o 11 1o

AL [0],]1 B.<|[0],|1

(1] 2] 2] 12}

TR 11 111

C.<0f, |1 D.{[0],]1

2] 1] (1] [1)
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a
4. u= b |, abeR cé phai la khdng gian con clia R3 khéng?
a+2b
Tai sao?
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5. Cho céc da thic bic 2 sau:
vi =282+ t+2, vo=t?—2t, v3=5t2-5t+2, va=—t>-3t-2

Nhan dinh v=t2+t+2¢€ spanf{vy, vs, v3, v4} la diing hay sai? Tai sao?
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1 2 4 0
5: 1 y 3 y ]- ) 1
“1] 4] -] |2

c6 phai 13 co sé clia R® khdng? Tai sao?
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