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CHUONG 2 '
Khong gian vector trén trwong so thwe

NOi dung chuong gom 4 phan:

Bai I. Dinh nghia va cac tinh chat cda khong gian vector
Bai Il. Khong gian con.

Bai lll. Sy dbc |ap tuyén tinh va phu thudc tuyén tinh cla
mot hé vector

Bai IV. Co s& va so chiéu cua khéng gian vector



CHUONG 2

Bai I. Pinh nghia va tinh chat khéng gian vector

1.1 Dinh nghia khong gian vector

QO Dinh nghia . Khéng gian vector V trén truong so thuc R la mot tap hop
khong rong cac phan tlr (goi 1a cac vector), trong V ¢d xac dinh hai phép toan:

1. Phép cong hai vector: Vx,y e Vthix+y €V, va
2. Phép nhan vector véi moét s6 thuc: Vx e Vva Vk e Rthik.x e V

Hai phép todn trén phai thda man 8 tién dé:

V1.
V2.
V3.
V4.
V5.
V6.
V7.
V8.

Vx,y e Vthix+y=y+x.

Vx,y,zeVthi(x+y)+z=x+(y +2)

Ton tai phan tir khong O trong V sao cho Vx € V thix + 8= x

Vx e V thi ton tai phan tl&r d6i cda x, (ky hiéu -x) sao cho x + (-x) = 0
Yk, k, €R; ¥x eV thi ky.(k,x) = (k,.k,)x

Vx e V thi 1.x = x (v3i s6 1 €R)

Vx,yeV, VkeR thi k(x +y) = kx + ky

Vk, k,eR; VxeV thi (k,+ k,)x = kx+ kX
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CHUONG 2
Bai |. Pinh nghia va tinh chat khong gian vector

1.2 Cac tinh chat cia khoéng gian vector

O TC1. Trong khong gian vector V thi vector khong 0 Ia duy nhat; tire la néu
c6 0,,0, e Vsaocho VxeVtalubnco 0,+x=x,0,+x=xthi0,=0,.

O TC2. Trong khong gian vector V, VxeV thi vector doi ctia x (ky hiéu -x) Ia
duy nhat

d TC3. Trong khbéng gian vector V, v&i moi vector VxeV thitacd 0.x=0,
vdi so 0eR.

Q TCA4. Trong khong gian vector V, v&i moi vector VxeV thi ta co -1.x = -x
(vector d6i cda x).
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CHUONG 2
Bai |. Pinh nghia va tinh chat khdong gian vector

1.3 Cac thi du vé khéng gian vector

Q Thidu 1. Khong gian vector R".

= ChotapR ={x| x=(x, x,, ..., x,), x;€R}, v&i hai phép toan:

1. Phép cOng hai vector: v&ix = (x;, X,, ..., X)) , ¥y = (Y1, V5, -, ¥, ) ER",
tacd:  X+y=(XFY, XY, e, Xt Y,)

2. Phép nhan vector véi 1s6 Vx = (x,, X,, ..., X, )€R", VkeR,
tacod: k.x=(kx,, kx,, ..., kx,)

Khi d6 R |a khéng gian vector, goi la khéng gian cdc vector n thanh phadn.

= Vector khong trongR"la: 6=(0, 0, ...,0)
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CHUONG 2
Bai |. Pinh nghia va tinh chat khdong gian vector

1.3 Cac thi du vé khéng gian vector
Q Thidu 2. Khdng gian P,

= ChotapP . ={p(x)=ax"+a, x"1,+..+ax+a,|a,eR}, v&ihai phép toan:
1. Phép cOng hai da thirc: véip(x) =a x"+a, x"1+..+a,x+a,, va
q(x)=bx"+b, x"1+.. +bx+b,
tacd: p(x)+q(x)=(a,+b,)x"+ (a, +b, X" 1+..+ (a;+b,)x+ (a,+b,)
2. Phép nhan da thirc véi 1s6: Vp(x) =a x"+a, x"1+.. +a,x+a,, VkeR,
ta co: k.p(x) = ka x"+ ka, x"1+..+kax+ka,

Khi dé P, la mot khdng gian vector, goi la khong gian cac da thirc co bac

khong vuot qua n. Ky hiéu P, .

= Vector khong trong P, la da thirc khéng: 0 = Ox"+ Ox" 1 +... + 0,x+ 0; la
mot da thirc vdi moi hé sé cac Iy thira cla x déu bang 0.
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CHUONG 2
Bai |. Pinh nghia va tinh chat khdong gian vector

1.3 Cac thi du vé khéng gian vector

Q Thidu 3.Khéng gian M__, .

= Cho tap cac ma tran M ={A=(ay)

1. Phép cong hai ma tran: vai ma tran A = (a;),,,, , B = (b;)
taco: A+B=(a;+Dby),,

2. Phép nhan ma tran véi 1s6: VA = (a;),,n € M, VKER,
ta co: k.A = (k.aj)

Khido M, ,

Ky hiéu M

= Vector khéng trong M, . [a ma tran khéng 0 cap m x n.

|a;€R}, vai hai phép toan:

mXxn mXxn

mXxn € men

mXxn

la khéng gian vector, goi la khéng gian cdc ma trdn cdp m x n.

mXxn

X .
= Chuy: M, ={ [Z }ﬂ | X,y,2,t €R }la khbéng gian cac ma tran vuong cap 2.
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CHUONG 2
Bai Il. Khong gian vector con

2.1 Binh nghia khéng gian vector con

Q Dijnh nghia 1. Cho V la mot khong gian vector, gia st S la mot tap con
khac rong cGa V, khi d6 S 1a khéng gian con cta V néu théda man 2 diéu
kién sau:

1.YVu,veSthiu+veSsS
2.VuesS, VkeRthikueS

O Cac budc chirng minh S < V la khéng gian con cua V:
1.Ch/m S#
2.Ch/m Yu,veSthiu+vesS
3.Ch/mYueS, Vke RthikuesS
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CHUONG 2
Bai Il. Khong gian vector con (tt)

2.2 Cac tinh chat cda khéng gian con

O TC1. VAi moi khong gian vector V thi V la khong gian con cua chinh né
0 TC2. Moi khdng gian con ctia V déu chira vector khong 0

ad TC3. V&i moi khdng gian vector V, tap S = {0} la mot khéng gian con
cuaV

Hv Hoc vién
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CHUONG 2
Bai Il. Khong gian vector con (tt)

2.3 Cac thi du vé khbéng gian con

Q Thidul.Ch/mrangtipS={(x,Vy,2z) | X, ¥, x €R;y-z=0}1a khdng gian
con cua R*

Q Thidu 2. Ch/mrang tap S = { ax>+bx+c|a, b, c €R; b+c = 0} 1a khdng gian
con cua P,

Q Thidu 3. Ch/m rang tap M = { FZC ﬂl X,¥,2,t eR;x-2y =0 } la khong gian
con cta khéng gian cac ma tran vudng cap 2.
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CHUONG 2
Bai Il. Khong gian vector con (tt)

2.3 Cac thi du vé khéng gian con (bai tap vé nha)

Q Thidul.Ch/mrangtapS={(x,v,z) | X, v, x €R; 2y + z = 0} la khong gian
con cua R3:

Q Thidu2.Ch/mrangtap S ={ax3+bx2+cx+d | a, b, c,d €R; b+c-d =0 } I3
khong gian con cua P,
s ’ v A X y A A .
A Thidu 3. Ch/m rang tap M = { [Z t]l X,V, 2zt eR;2x-t =0} la khong gian

con cta khéng gian cac ma tran vudng cap 2.

Hv Hoc vién
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CHUONG 2

Bai Il. Khong gian vector con (tt)
2.4 Khong gian con sinh boi hé vector
Q Dinh nghia 1.

= Cho hé vector U={u,, u,, .., u, }trong khéng gian vector V, biéu thirc
k,u, +kyu, +... +k.u_, v&i moi k;eR, goila mot td hop tuyén tinh clia cic
vector trong U.

= M6t vector v € V goi la biéu dién tuyén tinh qua cac vector ctia U, néu v 13
mot to hgp tuyén tinh clia cac vector trong U: v =k,u, + ku, + ... + k.U, .

Q Dinh nghia 2. TAp tat ca cac vector la moi td hop tuyén tinh cla hé vector
U goi la bao déng cua U, ky hiéu la span(U).
Vay: span(U) ={v | vdiv=Y" k; u;}
A Dinhly 1: Cho U la hé vector trong khong gian V, khi d6 span(U) la khéng
gian con cua khong gian V, va duoc goi la khong gian con sinh boi U.
O Hé U ciling duoc goi la hé sinh cua span(U)
HVN zgﬁgifghaép Viét Nam



CHUONG 2 '
Bai lll. Hé vector doéc lap/phu thudc tuyeéen tinh

3.1 Pinh nghia hé vector doc lap tuyén tinh va phu thudc
tuyén tinh.

Q Dinh nghia. Cho hé vector: U={u,, u,, ..., u, } (1) trong khéng gian vector
V, xét dang thirc:
ku, +ku,+..+ku, =0 (2)
= NEu dang thirc (2) thda man vdi it nhat mot gid tri k. = 0 thi ta ndi hé (1) Ia
phu thudc tuyén tinh (pttt).

= NEu dang thirc (2) chi théa man khi k,= k, = ... = k_= 0 thi ta néi hé (1) I3
doc ldp tuyén tinh (dltt).

Hv Hoc vién
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CHUONG 2 ,
Bai lll. Hé vector déc lap/phu thudc tuyen tinh (tt)

Q Cdch xdc dinh hé vector déc IGp tuyén tinh/phu thudc tuyén tinh:

« Buwdcl.TwvhéU={u,,u,,..,u },lap dang thirc dang:
ku, +ku,+..+ku, =0 (2)

= Buwdrc 2. Tir dang thire (2), 1ap hé phuong trinh thuan nhat:

[ a11k1 + a12k2 + -+ alnkn =0

| a21k1 + azzkz + -+ aann =0 (*)

Voiu;=(a,,, 0y ..., 0,4), U, =(0;5 Gy ..., G,5) U, =(ag, Oy .., Q).

= Két lugn: Néu hé (*) chi c6 duy nhat nghiém k,= k,=... =k =0 thi U la hé
DLTT; néu hé (*) c6 nghiém v@i it nhat mot k. = 0 thi U la hé PTTT.

- Hodc néu |A] #0thi Ula hé BLTT; néu |A|= 0 thi két luan U Ia PTTT.
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CHUONG 2 ,
Bai lll. Hé vector déc lap/phu thudc tuyen tinh (tt)

3.2 Cac thi du vé hé vector doc lap tt /phu thudc tt.

Q Thidu 1. Xét sy DLTT cla hé vector:
U={u,=(1,2,3),u,=(4,5,6),u;=(1, 1, 0)}, (1)

= Buwdrc 1: lap dang thire: kou, + kou, + ksus =0 (2)

= Buwdrc 2. Tir dang thire (2), 1ap hé phuong trinh thuan nhat:

1.k1+4. k2 + 1 k3 =0
2. k1+5. kz + 1. k3 =0 (*)
3. k1+6. kz + O k3 =0

= Két lugn: Do hé (*) chi cé duy nhat nghiém k,= k, = k;=0nén U la hé
vector DLTT.

= Chu y: C6 thé khéng can gidi hé (*), tinh dwoc |A|=3 # 0, viy két ludn U |3
hé vector DLTT. (néu |A| =0 thi hé U [a PTTT)
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CHUONG 2 ,
Bai lll. Hé vector déc lap/phu thudc tuyen tinh (tt)

3.2 Cac thi du vé hé vector doc lap tt /phu thudc tt.

Q Thidu 2. Xét sy DLTT cla hé vector:
U={u,=(1,2,3),u,=(4,5,6),u;=(1,1, 1)} (1)

= Buwdrc 1: 1ap dang thire: kyu, + kou, + kus =0 (2)

= Buwdrc 2. Tir dang thire (2), 1ap hé phuong trinh thuan nhat:

1.k1+4. k2 + 1 k3 =0
2. k1+5. kz + 1. k3 =0 (*)
3. k1+6. kz + 1 k3 =0

= Két lugn: Do hé (*) chi cé nghiém k,=1; k,=-1; k=3 nén U |la hé vector
pttt.

- Chu y: C6 thé khéng can giai hé (*), tinh duoc |Al= 0, vay két ludn U 13 hé
vector PTTT. (néu |A| =0 thi hé U |a BLTT)
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CHUONG 2 ,
Bai lll. Hé vector déc lap/phu thudc tuyen tinh (tt)

3.2 Cac thi du vé hé vector doc 1ap tt /phu thudc tt.

Q Thi dy 3. Trong khdng gian cac ma tran vuong cap 2 (ky hiéu M,), xét sy
dltt cda hé vector:

u=tu=ly oburly ol w=ly ohuslp {h @

+ Lgp ddng thifc: kyu, + ko, + ks + Kyuy= 0 (v6i 0 =] ; 8] ) ()

o \ 1k, k,]_[0 0 \
Tlr (2) c6 hé phuong trinh matran.[k3 kJ_[O 0 (*)

- Tir (*) gidi dwoc k,= k, = k,= k, = 0. Vay U la hé dltt



CHUONG 2 ,
Bai lll. Hé vector déc lap/phu thudc tuyen tinh (tt)

3.2 Cac thi du vé hé vector ddc lap tt /phu thudc tt.

Q Thidu 4. Trong khdng gian cac da thic cé bac khong vuot qua 2, xét su
dltt cda hé vector:

S={p;=x+1,p,=x2+x+2,p;=x?+1} (1)
= L@p dang thire: kp, + kp, +kp,=0 (Vi 0=0x2+0x+0) (2)

= TU dang thiec (2), 1ap hé phuong trinh thuan nhat:

O.k1+1. k2 + 1 k3 =
1.k1+1.k2 + Ok3 =0 (*)
1. k1+2. kz + 1. k3 =0

= Do hé (*) co nghiém k,=1; k,=-1; k;=1nén U la hé vector PTTT.

= Chu y: C6 thé khéng can gidi hé (*), tinh dwoc |A|= 0, vay két ludn U 1a hé
vector PTTT.

Hv Nocg\;"egh ép Viét Nam
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CHUONG 2
Bai Ill. Hé vector ddc lap/phu thudc tuyén tinh (tt)
3.3 Cac tinh chat cda hé vector déc lap tt/phu thudc tt
Cho U la mét hé vector trong khéng gian tuyén tinh V, khi dé ta ¢ cdc tinh chat sau:

O TC1. Néu U la hé vector DLTT thi moi hé con ctia U cling |a BLTT

O TC2. Néu U la hé vector PTTT thi khi thém vao U mot vector bat ky trong
V, hé vector md&i nhan duoc cling la hé PTTT.

O TC3. Moi hé vector cd chira vector khéng 0 déu la hé PTTT.
= Hé qua: Moi hé vector DLTT déu khéng chira vector khéng 0.

0 TC4. Hé vector U |1a PTTT < cé it nhat mdt vector cda hé biéu dién tuyén
tinh qua cac vector con lai cua hé

= Hé qua: Hé 2 vector |a hé PTTT < 2 vector ty |1é nhau: u, =k.u,, k € R

Q TC5.Néu U ={u;, u,,..,u, }lahébLTT trong khéng gian V, néu cé vector
v € V biéu dién tuyén tinh qua cac vector cda U thi biéu dién dé 1a duy
nhat. (tuc la néu v = k,u, + k,u, + ... + k. u_thi cdc hé s6 k; la duy nhat)
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CHUONG 2
Bai IV. Cor s& va sO chiéu cua khong gian vector

4.1 Co so cua khong gian vector

Q Dijnh nghia 1. Hé vector U ={u,, u,, ..., u, } trong khéng gian V dwoc goi la
mot co s clia khdng gian V néu thda man 2 diéu kién:
1. U I3 hé vector dbc lap tuyén tinh, va:
2. Moi vector clia V déu biéu dién tuyén tinh qua cac vector clia U
=  Nhdn xét: Diéu kién 2 twong duong véi diéu kién U la hé sinh cda V, tire la
V = span(U). Tuy nhién néu V = span(U) thi khong suy ra dugc U la co so
cla V, vi chua chac U d3 1a hé BLTT.
=  Phuwong phdp chirng minh mét hé vetor U la co so cua khéng gian V:

Buoc 1. Ching minh hé U la BDLTT
Budc 2. Lay 1 vector v bat ky clia V r6i bi€u dién v = k,u, + kou, + ... + ku,, tir

dé xac dinh dugc cac k; theo cac thanh phan cia v, khi dé v I3 biéu dién duwoc
qua cac vector cua U. Theo dinh nghia, U sé la mdt co so cua V.

= Chuy rdng mét khéng gian vector cd thé cé nhiéu co sé
HVN zgﬁgifgmép Viét Nam



CHUONG 2
Bai IV. Cor s& va sO chiéu cua khong gian vector
O Thidu 1. Trong khong gian vector R3, cho hé vector:

U ={ e1 = (11 O) O)I e2 = (Ol 11 O)I e3 = (Or 0) 1)}
H3y chirng minh hé nay [a mo6t co s& cua khdng gian vetor R3.

- Ta ch/m hé nay DLTT: tir dang thirc k,e,+k,e,+k;e; = 0 ta cé hé phuong trinh:

1.k+0.k, + 0.k3 =0
10.ki+1.k, +0.k3=0 (*)
0.k+0.ky + 1. k3 =0
Hé (*) c6 duy nhat nghiém k, =0; k, =0; k; =0, vdy hé U la DLTT. (1)

L&y vector v bat ky trong R3, v = (x,, X,, X;), biéu dién v qua cac vector cla
U, ta cé: v = k,e,+k,e,+kie; < ke +ke,+kse; = (Xq, Xy, X3)

Giai ra ta co k; = x;; k, = x,; ks = x5 tirc la v = x,e,+x,e,+x;e5 hay ve span(U). (2)

Tu (1) va (2), theo dinh nghia U Ia mot co so cua R3.

= Chuy: Trong khéng gianR", hé U={e; | ¢,=(0,0, ..., 1,...,0),i=1,2,..,n}
ludn ludn 13 mét co s& cua R, va goi 1a co s& chinh tac cha R".
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CHUONG 2
Bai IV. Co s& va so6 chiéu cua khdng gian vector

Q Thidu 2. Trong khong gian vetor R3, cho hé vector:

U ={ u1 = (11 1; 1)/ uz = (1) 1; O)) u3 = (1/ O; O)}
H3y chirng minh hé nay [a mo6t co s& cua khdng gian vetor R3.

Q Thi dy 3. Trong khdng gian M, cadc ma tran vudng cap 2, cho hé vector:

1 01 [0 11 [0 0] [0 0

u=tu=lo ol usly ol w=ly olusly o)
Hay chirng minh hé nay la mét co sé& cua khoéng gian vector M,
= Chuy: Co sd U trén day goi la co s& chinh tac cia M,

Q Thidu 4. Trong khong gian P, cac da thirc c6 bac khong vuot qua 2, cho hé
vector:

U={p,;=x%; p,=X; py =1}, hdy chitng to U la mot co s& cua P,.
= Chdy: Cosd U trén day goi la co s& chinh tac cda P,
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CHUONG 2
Bai IV. Co s& va so6 chiéu cua khdng gian vector

4.2 Tim co sO cua khong gian vector con

Q Dijnh nghia. Cho W < V |a mot khéng gian con cua khong gian vector V,
Tap cacvector S={s,,s,,..,s, }trong khéng gian con W duogc goi la
mot co s& clia khéng gian con W néu thoa man 2 diéu kién:

1. S 13 hé vector ddc lap tuyén tinh, va:
2. Moi vector ca W déu biéu dién tuyén tinh qua cac vector clia S

O Phuong phap tim co s@ cua khdng gian con:

Buworc 1. Tim tap sinh S cia khong gian con W, tirc la cd W = span(S)

Buwdrc 2. Chirng minh S la hé vetor ddc |ap tuyén tinh, khi dé S s& la mét co so

ctia W.(hoac tim dwoc S’ 1a tip vector dbc 1ap tuyén tinh cuc dai trong S, khi

do S’ sé la mot co so cua W.

= Chuy: Néu W la khdng gian con cta V thi co s& ctia W thuong cé sb vector
it hon s vector trong mot co sé& clda V.
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CHUONG 2
Bai IV. Co s& va so6 chiéu cua khdng gian vector

4.2 Tim co sO cua khong gian vector con
Q Thidu 1. Trong khong gian vector R3 cho tdp vector:
W=A{(x,y,2) | x,y,x €R; 2y + 2= 0}

a/. Ch/m rang W Ia khdng gian con cua R3.
b/.HEU={e,;=(1,0,0);e,=(0,1,0)}co phaila cosé cua W khdong?
c/. Tim mot co s& cua W.

Gidi: a/. SV tv ch/m twong tu thidu 1, bai ll. (rat dé!)

b/. Khong phai, do e,g W

c/.Vv=(x,y, 2)eW thicd c62y+z=0 hay:z=-2y,

vayv=(x y, z2)eW<<v=(xy -2y) =x(1, 0, 0) + y(0, 1, -2)

bat: u;=(1,0,0);u,=(0,1,-2)thiVv=(x, ¥, z2)e WS v=xu, +y.u,

Vay S={u,;=(1,0,0); u,=(0, 1,-2) } la mot hé sinh cia W, hay W = span(S).
Dé thay S Ia hé vector doc lap tt (hé gdbm 2 vector khdng ty 1& nhau 1a DLTT)

Vay S |a mot co so cua khong gian con W.
HVN zgﬁgifghaép Viét Nam
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CHUONG 2
Bai IV. Co s& va so6 chiéu cua khdng gian vector

4.2 Tim co sO cua khong gian vector con

Q Thidu 2. Trong khong gian vector R* cho tdp vector:
W={(xvy2zt)|voi:x+t=0;y—z—t=0}

a/. Ch/m rang W Ia khong gian con cua R%.

b/. Tim mét co s& cua W.

Q Thi du 3. Trong khong gian P, cac da thirc c6 bac khong vuot qua 2, cho
tap vector:

W = { ax*+bx+c|vdia+b-c=0}
a/. Ch/m rang W Ia khong gian con cua P,.
b/. Tim mot co s& cua W.

HVN
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CHUONG 2
Bai IV. Cor s& va sO chiéu cua khong gian vector
4.3 SO chiéu chia khdng gian vector

Q Pinh nghia. S6 chiéu cia mdt khong gian vector (hodc khdng gian con)
bang s vector trong mot co s& cla khdng gian dé.

= SO chiéu cta khdng gian vector V ki hiéu la dim(V).
- Chiy1:néuV={0}thidim(V)=0.

= Chu y 2: Chung ta chi xét cac khdng gian hiru han chiéu, tiérc la cadc khong
gian c6 co s&@ gom hiru han vector.

Q Djnh ly. Trong khdng gian n chiéu thi moi co s& déu cé dung n vector.

= Hé qua 1. Trong khéng gian n chiéu thi moi hé cé tir n + 1 vector déu PTTT
= Hé qua 2. Trong khdng gian n chiéu thi moi hé n vector DLTT déu la co so.
= Hé qua 3. M6t khéng gian V sinh bdi hé U gdm m vector thi dim(V) < m

Q Thidu 1. Khéng gian R3 cd mot co s U ={(1, 0, 0); (0, 1, 0), (0, O, 1)} xem
thi du 1, phan 4.1), do co s& U cé 3 vector nén dim(R3) = 3.
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CHUONG 2
Bai IV. Co s& va s6 chiéu cua khdng gian vector
4.3 SO chiéu chia khdng gian vector

O Thidu 2. Trong khong gian vector R3 cho tdp vector:
W={(x,y,z)e R3 | vOi: x—3y+z =0}

a/. Ch/m rang W la khong gian con cla R3.

b/. Tim mot co s&, tinh s chiéu clia W.

Q Thidu 3. Trong khong gian P, cac da thirc co bac khong vugt qua 2, cho

tap vector: W = { ax®+bx+c|védia+b-c=0}

a/. Ch/m rang W la khéng gian con cua P,.

b/. Tim mot co s, tinh s chiéu cia W.

Q Thidu 4. Trong khong gian vector R* cho tap vector:
W={(x,y,z,t) | vOi:x+2t=0;y—z—-t=0}

a/. Ch/m rang W Ia khdng gian con cua R%.

b/. Tim mét co s& va tinh s chiéu cha W.
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CHUONG 2
Bai IV. Cor s& va sO chiéu cua khong gian vector
4.4 Hang cua mot hé vector

Q Dinh nghia. Cho hé vector U ={u,, u,, ..., u } trong khdng gian vectorV,

hang cda hé vector U bang s& vector déc Iap tuyén tinh cuwc dai trong U, va

duoc ky hiéu la r(U).

Q Pinh ly. Hang cta hé vector U bang s6 chiéu cta khdng gian vector con
sinh bai U, tire 1a ta cé: r(U) = dim[span(U)]

O Cach tim hang cua hé vector U ={u,, u,, ..., u_ } trong khong gian R"

= Buwdc 1. xép m vector ctia U thanh ma trdn A cdp m x n, hodc cap n x m.

= Buwdc 2. Tinh hang ciia ma tran A, ta c6 r(U) = r(A).

Q Thidu. Cho hé vector: U ={u,=(1, 3, 5, 4); u,=(2,-1, 3, 1) u;=(8, 3, 19, 11)}
trong R*. Tinh hang cua hé vector U.

1 3 5 4

= Gigi: Lap ma tran A=[2 -1 3 1], tinh duwoc r(A) = 2, vay r(U) = 2.
8 3 19 11

(hodc cé thé thay rang sé vector DLTT cuc dai trong U 1a 2, vay r(U) =2)

HVN
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CHUONG 2
Bai IV. Cor s& va sO chiéu cua khong gian vector
4.5 Toa do cua vector

Q Djnh nghia. Trong khéng gian n chiéu V, chocosé U={u,, u,, ..., u.}, néu
vector xeV ¢ biéu dién tuyén tinh qua vector cda co s& U:

X=XpUp+ XUy + o + XU, (*)
thi cac hé so trong biéu dién (*) goi 1a toa do cot cla vector x trong co sé& U.
X1
= Ky hiéu toa d0 cua x trong U: X{y1= 2 (viét gon: X = (x5, X5, o, X))
le

= Chu y: moi vector xeV cé thé cé cac tc_)a_ dé khac nhau trong cac co so khac nhau.
Q Thi du. Trong khong gian vector R3, cho hé vector
U={(1,0,1);(0,1,1)(1,1,1)}
a/. Chirng minh U la mdt co so cua R3.
b/. Tim toa do6 cua vector x = (2, 3, 4) trong co s& U
c/. Tim toa dd cla vector x = (2, 3, 4) trong co s& chinh tic E cta R3.
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CHUONG 2
Bai IV. Co s& va so6 chiéu cua khdng gian vector
4.6 Chuyén co s&

Q Bai todn chuyén co so.

= GiastrkhonggianVc62coso: U={u,u,,..,u tval={u,u,, .. u1}
= Gid st v3i vector xeV, ta da biét toa dd codt cla x trong co s& U la: X

= Yéu ciu dat ra la tim toa do cdt cla x trong co s& U’ khi biét toa dd codt cla
x trong co so U.

Q Dinh nghia ma trén chuyén co sé. Mot ma trén A sao cho:
Xy = AXpyy (4.6)
dwoc goi la ma trén chuyén tir co s& U’ sang co s& U cta khdng gian vector V.

Q Cdch tim ma trdn chuyén co s& tir co sé U’ sang co sé& U.
= Buwdc 1. Biéu dién cac vector co s& cla U qua cac vecor cla U
u=a,u’;+au’,+..+a,u’, (véii=1,2,..,n) (*)

= Buoc 2. Lap ma tran A = (a;), vai g; xac dinh tu hé phuong trinh (¥), A
chinh 1a ma trén chuyén co sé tir U’ sang U.
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CHUONG 2
Bai IV. Co s& va so chiéu ctia khéng gian vector
4.6 Chuyén co s&
Q Thidu 1. Trong khong gian R3, cho 2 co so':
U={u;=(1,1,0);u,=(0,1,1);us=(1,1, 1)}, va
U'={u,=(1,0,1); u,=(1,2,1); u5=(1, 1, 2)}

a/. Hay tim ma tran chuyén tir co s& U’ sang co s& U.
b/. Tim toa do cua vector x = (2, 3, 4) trong hai co so trén.

Gidi: bi€u dién cac vector u; qua céc vector u’, ta tinh dugc:

1 -1 1/2
= Matranchuyéncosed U sangUla:A=[1 0 1/2
-1 1 O

= Biéu dién vector x qua U, ta cé hé k,.u,+k,.u,+k,.u;=(2, 3, 4)
Gidi ra tinh dwgc cac hé s6 k, =-1, k, = 1, ky = 3. Vay: x;;= (-1, 1, 3)7
= PEtinh toa dd cla x trong co s& U’, 4p dung cdng thirc chuyén co s& (4.6),
ta cO: Xy = A. Xy Ta co: xyq = (-1/2,1/2, 2)1.
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CHUONG 2
Bai IV. Co s& va so6 chiéu cua khdng gian vector

4.6 Chuyén co s
Q Thidu 2. Trong khdng gian P,, cho 2 hé vector:

U={p,=x°+1,p,=x+1;,p;=x-1}, va
U={q,=x*-1,q,=x*+x+1;,q9;=x}
a/. Chirtng minh rang Uva U’ [a 2 co s& cla P,

b/. Tim ma trén chuyén tir co s& U sang co s& U'.
c/. Tim toa d6 cot cla vector p = 2x2 + 4x + 6 trong 2 co sO trén.

Gidi b/. biéu dién cac vector u’. qua cac vector u, ta tinh duoc:

1 -1 0 |
= Matrédn chuyéncosdéUsangU’ la:B=|-1 1/2 1/2
1 1/2 172

= ToaddcluaptrongU’ lap,,=(-2,4,0)
= Toa dd cuaptrongUlap;y = B.py;= py =(-6,4,0)
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