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@ Toan cao cép la mot trong nhitng mén hoc co sé thudc
khdi kién thic gido duc dai cuong, dugc giang day cho
tAt 3 sinh vién thudc khéi nganh kinh t& va kj thuat.
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cao cAp dudc gidng day cho tit ca sinh vién hé cao ding
va day vao ki thit nhit clia khéa hoc.
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Cho V # (), R I3 tap sb thuyc. Trén V ta dinh nghfa hai phép
todn cbng hai phan tlr va phép nhan mét so thuc véi mot
phan tir clia V nhu sau :
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trung hoa),
5)Vz € V :3(—x) € Vsao cho: z + (—z) = 0,
6)VEkeR, z€V: kxelV,
Nk(zx+y)=kzx+ky VEKER Vz eV,
8) (k+lz=kx+lz VkIeR, z€eV,
9) k(lz) = (kl)z,
10) 1z = .
Thi V dugc goi 13 khéng gian vector trén R, m&i phan tir clia
V dugc goi 1a mét vecor.
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

Vidu 2.1
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

Vidu 2.1

R- khéng gian vector.
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

Vidu 2.1 ’

R- khéng gian vector.

Vidu 2.2

ThS. Vii Vin Déng Toan cao chp



KGVT, AXTT
0@0000000000

2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

R- khéng gian vector.

Vidu 2.1 ’

Vidu 2.2
R*=R xR ={a = (z,y)/x € R,y € R} cling hai phép
todn :
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

Vidu 2.1 ’

R- khéng gian vector.

Vidu 2.2

R*=R xR ={a = (z,y)/x € R,y € R} cling hai phép

ThS. Vii Vin Déng Toan cao chp



KGVT, AXTT
0@0000000000

2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

Vidu 2.1 ’

R- khéng gian vector.

Vidu 2.2

R*2=R xR = {a = (z,y)/r € R,y € R} cling hai phép
toan :
(+) R?xR? R’
(a,b) —> a+bd
() RxR2— R

(k,a) +— ka

La khéng gian vector.
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

Vidu 2.1 ’

R- khéng gian vector.

Vidu 2.2
R*=R xR ={a = (z,y)/x € R,y € R} cling hai phép
todn :

(+) R2xR?—R?
(a,b) —> a+bd
() RxR?R?

(k,a) +— ka

La khéng gian vector.

Vidu 2.3
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

Vidu 2.1 ’

R- khéng gian vector.

Vidu 2.2
R*=R xR ={a = (z,y)/x € R,y € R} cling hai phép
todn :

(+) R?x R?— R?
(a,b) —> a+bd

() RxR?— R?
(k,a) +— ka

La khéng gian vector.

Vidu 2.3
W = {f(z) lién tuc trén [a,b] vaf(0) =1} véi phép cbng hai
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

Vidu 2.1 ’

R- khéng gian vector.

Vidu 2.2
R*=R xR ={a = (z,y)/x € R,y € R} cling hai phép
todn :

(+) R?x R?— R?
(a,b) —> a+bd

() RxR?— R?
(k,a) +— ka

La khéng gian vector.

Vidu 2.3
W = {f(z) lién tuc trén [a,b] vaf(0) =1} véi phép cbng hai
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

o Phan ti 6 (trung hoa) clia khong gian vector 13 duy nhét.
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

o Phan ti 6 (trung hoa) clia khong gian vector 13 duy nhét.
o Phan tir dbi ximg cta = € V 13 duy nhét.
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

o Phan ti 6 (trung hoa) clia khong gian vector 13 duy nhét.
o Phan tir dbi ximg cta = € V 13 duy nhét.
e VreV:—z= (-1
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

o Phan ti 6 (trung hoa) clia khong gian vector 13 duy nhét.
o Phan tir dbi ximg cta = € V 13 duy nhét.

e VreV:—z= (-1

o VkeR: kO =6.
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

o Phan ti 6 (trung hoa) clia khong gian vector 13 duy nhét.
o Phan tir dbi ximg cta = € V 13 duy nhét.

e VreV:—z= (-1

o VkeR: kO =6.

o VxeV, VEkeR:kxr=460thi k=0 hodcx=296.
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2.1. Khéng gian vector

2.1.1. Dinh nghia, vi du va cac tinh chét

o Phan ti 6 (trung hoa) clia khong gian vector 13 duy nhét.
o Phan tir dbi ximg cta = € V 13 duy nhét.

e VreV:—z= (-1

o VkeR: kO =6.

o VxeV, VEkeR:kxr=460thi k=0 hodcx=296.

*) Chiy :
Ve,yeViz—y=x+(—y) zxz=yszxz—y=>~0.
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2.1. Khéng gian vector

2.2.2. Khong gian R"
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Dinh nghia
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Dinh nghia

Tap R™ dugc dinh nghia :
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Dinh nghia

Tap R™ dugc dinh nghia :
Rn:RXRX...XR:

{(x1,29, ..., xn)| z; ER, i=1,2,...,n}.
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Dinh nghia

Tap R™ dugc dinh nghia :
R”:RXRX...XI@:

{(x1,29, ..., xn)| z; ER, i=1,2,...,n}.

@ Phép cdng trong R”
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Dinh nghia

Tap R™ dugc dinh nghia :
R”:RXRX...XI@:

{(x1,29, ..., xn)| z; ER, i=1,2,...,n}.

@ Phép cdng trong R”
Xét hai phan tr
Tr = (xlaan "\'wrn) y Y= (ylay27 7yn) € Rna Phép Céng
va la mét phan t thuéc R™, ki hiéu = + y va dugc xac
dinh :

Q:—i_y = <x17x27 "'7xn)+(y17y27 "'7yn> = (£1 + y17x2 + y27 "'7‘r7
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Dinh nghia

Tap R™ dugc dinh nghia :
R”:RXRX...XI@:

{(x1,29, ..., xn)| z; ER, i=1,2,...,n}.

@ Phép cdng trong R”
Xét hai phan tr
Tr = (xlaan "\'wrn) y Y= (ylay27 7yn) € Rna Phép Céng
va la mét phan t thuéc R™, ki hiéu = + y va dugc xac
dinh :

Q:—i_y = <x17x27 "'7xn)+(y17y27 "'7yn> = (£1 + y17x2 + y27 "'7‘r7

PDhin nhan ang [
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Dinh nghia

Tap R™ dugc dinh nghia :
R”:RXRX...XI@:

{(x1,29, ..., xn)| z; ER, i=1,2,...,n}.

@ Phép cdng trong R”
Xét hai phan tr
Tr = (xlaan "\'wrn) y Y= (ylay27 7yn) € Rna Phép Céng
va la mét phan t thuéc R™, ki hiéu = + y va dugc xac
dinh :

Q:—i_y = <x17x27 "'7xn)+(y17y27 "'7yn> = (£1 + y17x2 + y27 "'7‘r7
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Dinh nghia

Tap R™ dugc dinh nghia :
R”:RXRX...XI@:

{(x1,29, ..., xn)| z; ER, i=1,2,...,n}.

@ Phép cdng trong R”
Xét hai phan tr
Tr = (xlaan "\'wrn) y Y= (ylay27 7yn) € Rna Phép Céng
va la mét phan t thuéc R™, ki hiéu = + y va dugc xac
dinh :

Q:—i_y = <x17x27 "'7xn)+(y17y27 "'7yn> = (£1 + y17x2 + y27 "'7‘r7

PDhin nhan ang [
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2.1. Khéng gian vector

2.2.2. Khong gian R"

ThS. Vii Vin Déng Toan cao chp



KGVT, AXTT
0000@0000000

2.1. Khéng gian vector

2.2.2. Khong gian R"
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Trong R?, cho = = (1;0;2), y = (—3; —2;0) va k = —2 ta
b z+y=(1+(=3);0+(=2);2+0) = (-2;-2;2).
kx = —2.(1;0;2) = (—2;0; —4).
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Trong R?, cho = = (1;0;2), y = (—3; —2;0) va k = —2 ta
b z+y=(1+(=3);0+(=2);2+0) = (-2;-2;2).
kx = —2.(1;0;2) = (—2;0; —4).
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Vi du

Trong R?, cho = = (1;0;2), y = (—3; —2;0) va k = —2 ta
b z+y=(1+(=3);0+(=2);2+0) = (-2;-2;2).
kx = —2.(1;0;2) = (—2;0; —4).

Nhan xét

Tap R", cung hai phép cong va nhan dinh nghia trén [4p
thanh mot khéng gian vector, v8i phan tir trung hoa

0 =(0,0,...,0), phan t& doi cla z = (x1, xa, ..., z,,) |2
—z = (=21, =2, ..., —Ty) -
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2.1. Khéng gian vector

2.2.2. Khong gian R"
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Dinh nghia

ThS. Vii Vin Déng Toan cao chp



KGVT, AXTT
00000@000000

2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Dinh nghia

Goi S = {z1, 9, ..., 2} la ho vector trong R™.
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Dinh nghia

Goi S = {z1,xa,..., 2} la ho vector trong R™. Xét diéu kién :

0121 + o + ... + Ty, = 0. (2.1)
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh
Dinh nghia

Goi S = {z1,xa,..., 2} la ho vector trong R™. Xét diéu kién :

0121 + o + ... + Ty, = 0. (2.1)

Néu diéu kién (2.1) chixdy ra khi: a; =0, =0,...,a,, = 0
thi S goi la hé vector déc lap tuyén tinh trong R".
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Dinh nghia

Goi S = {x1, 23, ..., xm} 13 ho vector trong R™. Xét diéu kién :

0121 + o + ... + Ty, = 0. (2.1)

Néu diéu kién (2.1) chi xdy ra khi: oy = 0,05 =0, ...,a, = 0
thi S goi la hé vector déc lap tuyén tinh trong R™. Hé S khéng
déc lap tuyén tinh thi ta goi la phu thudc tuyén tinh, tdc la
diéu kién (2.1) xay ra khi ton tai sb a; # 0 nao dé.
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Dinh nghia

Goi S = {x1, 23, ..., xm} 13 ho vector trong R™. Xét diéu kién :

0121 + o + ... + Ty, = 0. (2.1)

Néu diéu kién (2.1) chi xdy ra khi: oy = 0,05 =0, ...,a, = 0
thi S goi la hé vector déc lap tuyén tinh trong R™. Hé S khéng
déc lap tuyén tinh thi ta goi la phu thudc tuyén tinh, tdc la
diéu kién (2.1) xay ra khi ton tai sb a; # 0 nao dé.

Vidu 2.6
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Dinh nghia

Goi S = {x1, 23, ..., xm} 13 ho vector trong R™. Xét diéu kién :

0121 + o + ... + Ty, = 0. (2.1)

Néu diéu kién (2.1) chi xdy ra khi: oy = 0,05 =0, ...,a, = 0
thi S goi la hé vector déc lap tuyén tinh trong R™. Hé S khéng
déc lap tuyén tinh thi ta goi la phu thudc tuyén tinh, tdc la
diéu kién (2.1) xay ra khi ton tai sb a; # 0 nao dé.

Vidu 2.6
Trong khéng gian R? hé s = {x; = (1;0), x5 = (0;1)} 13 déc
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Dinh nghia

Goi S = {x1, 23, ..., xm} 13 ho vector trong R™. Xét diéu kién :

0121 + o + ... + Ty, = 0. (2.1)

Néu diéu kién (2.1) chi xdy ra khi: oy = 0,05 =0, ...,a, = 0
thi S goi la hé vector déc lap tuyén tinh trong R™. Hé S khéng
déc lap tuyén tinh thi ta goi la phu thudc tuyén tinh, tdc la
diéu kién (2.1) xay ra khi ton tai sb a; # 0 nao dé.

Vidu 2.6

Trong khéng gian R? hé s = {x; = (1;0), x5 = (0;1)} 13 déc

B o
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2.1. Khéng gian vector

2.2.2. Khong gian R"
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Vidu 2.7
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Vidu 2.7

Trong R? xét tinh dbc Iap, phu thudc tuyén tinh cla
hé :
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Vidu 2.7

Trong R? xét tinh dbc Iap, phu thudc tuyén tinh cla
hé .S ={x1 =(1;-1;0), 20 = (0;2;1) ,23 = (—1;3; 1) }.
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Vidu 2.7

Trong R? xét tinh dbc Iap, phu thudc tuyén tinh cla

hé .S ={x1 =(1;-1;0), 20 = (0;2;1) ,23 = (—1;3; 1) }.
Q1T + aTo + 3Ty = 0 <

a — asg; —ag + 20 + 3az; an + az) = (0;0;0)
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Vidu 2.7

Trong R? xét tinh dbc Iap, phu thudc tuyén tinh cla
hé .S ={x1 =(1;-1;0), 20 = (0;2;1) ,23 = (—1;3; 1) }.
Q121 + e + a3y = 0 &
a — asg; —ag + 20 + 3az; an + az) = (0;0;0)
a; —az =10
S < —a1+200+3a3=0 &

Oé2+063:0

a1 = (O3

a1 = O3
—a1 + 209+ 305 =0 <&

Qg = —(O3

O£2+C¥3:0
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Vidu 2.7

Trong R? xét tinh dbc Iap, phu thudc tuyén tinh cla
hé .S ={x1 =(1;-1;0), 20 = (0;2;1) ,23 = (—1;3; 1) }.
Q121 + e + a3y = 0 &
a — asg; —ag + 20 + 3az; an + az) = (0;0;0)
a; —az =10
S < —a1+200+3a3=0 &

Oé2+063:0

a1 = (O3

a1 = O3
—a1 + 209+ 305 =0 <&

Qg = —(O3

O£2+C¥3:0
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Su doc 1ap tuyén tinh va phu thudc tuyén tinh

Vidu 2.7

Trong R? xét tinh dbc Iap, phu thudc tuyén tinh cla
hé .S ={x1 =(1;-1;0), 20 = (0;2;1) ,23 = (—1;3; 1) }.
Q121 + e + a3y = 0 &
a — asg; —ag + 20 + 3az; an + az) = (0;0;0)
a; —az =10
S < —a1+200+3a3=0 &

Oé2+063:0

a1 = (O3

a1 = O3
—a1 + 209+ 305 =0 <&

Qg = —(O3

O£2+C¥3:0
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2.1. Khéng gian vector

2.2.2. Khong gian R"
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Cag sd cha khong gian R”
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Cag sd cha khong gian R”

Dinh nghia 2.4
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Cag sd cha khong gian R”

|

Dinh nghia 2.4

Khong gian vector V dudgc goi la khéng gian n chiéu (n € N)
néu trong V ton tai n vector doc 1ap tuyén tinh va khéng ton
tai qué n vector ddc lap tuyén tinh. Ki hiéu : dim (V') = n.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Cag sd cha khong gian R”

|

Dinh nghia 2.4

Khong gian vector V dudgc goi la khéng gian n chiéu (n € N)
néu trong V ton tai n vector doc 1ap tuyén tinh va khéng ton
tai qué n vector ddc lap tuyén tinh. Ki hiéu : dim (V') = n.

Dinh nghia 2.5

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Cag sd cha khong gian R”

|

Dinh nghia 2.4

Khong gian vector V dudgc goi la khéng gian n chiéu (n € N)
néu trong V ton tai n vector doc 1ap tuyén tinh va khéng ton
tai qué n vector ddc lap tuyén tinh. Ki hiéu : dim (V') = n.

Dinh nghia 2.5

Trong khéng gian n chiéu V' moi ho gom n vector déc lap
tuyén tinh goi Ia mét co sé cla V.

13
/ |
’

A

Nhan xét.
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Cag sd cha khong gian R”

|

Dinh nghia 2.4

Khong gian vector V dudgc goi la khéng gian n chiéu (n € N)
néu trong V ton tai n vector doc 1ap tuyén tinh va khéng ton
tai qué n vector ddc lap tuyén tinh. Ki hiéu : dim (V') = n.

Dinh nghia 2.5

Trong khéng gian n chiéu V' moi ho gom n vector déc lap
tuyén tinh goi Ia mét co sé cla V.

13
/ |
’

A

Nhan xét. Khong gian vector R™ [3 mét khéng gian n chiéu.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Cag sd cha khong gian R”

|

Dinh nghia 2.4

Khong gian vector V dudgc goi la khéng gian n chiéu (n € N)
néu trong V ton tai n vector doc 1ap tuyén tinh va khéng ton
tai qué n vector ddc lap tuyén tinh. Ki hiéu : dim (V') = n.

Dinh nghia 2.5

Trong khéng gian n chiéu V' moi ho gom n vector déc lap
tuyén tinh goi Ia mét co sé cla V.

13
/ |
’

A

Nhan xét. Khong gian vector R™ [3 mét khéng gian n chiéu.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

Vidu 2.8

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

Vidu 2.8

Xét hé

{Ul = (1,0,0, ...,O), U = (0, 1,0, ,O) ey Up = (0,0,0, 000g) 1)}

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

Vidu 2.8

Xét hé
{w; = (1,0,0,...,0), us = (0,1,0,...,0), ..., u, = (0,0,0,...,1)}.

Dé& dang kiém tra hé trén déc lap tuyén tinh va 1a mdt co sé
cta R™, ta goi ddy la co sd truc chuan cia khong gian R™.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

Vidu 2.8

Xét hé
{w; = (1,0,0,...,0), us = (0,1,0,...,0), ..., u, = (0,0,0,...,1)}.

Dé& dang kiém tra hé trén déc lap tuyén tinh va 1a mdt co sé
cta R™, ta goi ddy la co sd truc chuan cia khong gian R™.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

Moi vector trong R™ déu c6 thé dugc biéu dién bsi mét t6 hop
tuyén tinh qua céc vector trong co s nao dé clia R”, nghia I3
véi x € R™ va {uy,uy, ..., u,} 13 mbt co sé ca R™ khi dé tén
tai bd sb {ag, ag, ..., a,} dé . 2 = aquy + agtig + ... + Aty

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

Chay

Moi vector trong R™ déu c6 thé dugc biéu dién bsi mét t6 hop
tuyén tinh qua cdc vector trong co s nao dé cta R”, nghia I3
véi z € R"™ va {uy, ug, ..., u,} 1a mbt co sé cia R™ khi d6 ton
tai bd sO {1, ag, ..., } d& 1 = aquy + agus + ... + apuy,.

Vidu 2.9

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

CJd sd cha khong gian R”

Chay

Moi vector trong R™ déu c6 thé dugc biéu dién bsi mét t6 hop
tuyén tinh qua cdc vector trong co s nao dé cta R”, nghia I3
véi z € R"™ va {uy, ug, ..., u,} 1a mbt co sé cia R™ khi d6 ton
tai bd sO {1, ag, ..., } d& 1 = aquy + agus + ... + apuy,.

Vidu 2.9

Trong R? xét co s

{u; = (1;0;0) ,us = (0;1;0) ,u3 = (0;0; 1) }va vector

z = (—1;3; —5). Khi dé ta c6 biéu dién :

x = (—1;0;0) + (0;3;0) + (0; 0; =5) = —1.uy + 3.uz — 5.us.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
Khong gian con ctia khong gian R"
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Khong gian con ctia khong gian R"

Dinh nghia

ThS. Vii Vin Déng Toan cao chp



KGVT, AXTT
000000000080

2.1. Khéng gian vector

2.2.2. Khong gian R"

Khong gian con ctia khong gian R"

Dinh nghia

W 13 tap con khac rBng clia R”. Néu W cling hai phép toan
cong va nhan trén R" |1dp thanh mot khéng gian vector thi W
dugc goi la khdng gian con cliia khdng gian vector R™.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Khong gian con ctia khong gian R"

Dinh nghia

W 13 tap con khac rBng clia R”. Néu W cling hai phép toan
cong va nhan trén R" |1dp thanh mot khéng gian vector thi W
dugc goi la khdng gian con cliia khdng gian vector R™.

Dinh Iy 2.1
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KGVT, AXTT
000000000080

2.1. Khéng gian vector

2.2.2. Khong gian R"

Khoéng gian con ciia khong gian R"

Dinh nghia

W 13 tap con khac rBng clia R”. Néu W cling hai phép toan
cong va nhan trén R" |1dp thanh mot khéng gian vector thi W
dugc goi la khdng gian con cliia khdng gian vector R™.

Dinh Iy 2.1

W 13 tap con khac réng clia R”. Khi dé6 W 13 khdng gian
vector con clia R™ khi va chi khi hai diéu kién sau thda man :

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Khoéng gian con ciia khong gian R"

Dinh nghia

W 13 tap con khac rBng clia R”. Néu W cling hai phép toan
cong va nhan trén R" |1dp thanh mot khéng gian vector thi W
dugc goi la khdng gian con cliia khdng gian vector R™.

Dinh Iy 2.1

W 13 tap con khac réng clia R”. Khi dé6 W 13 khdng gian
vector con clia R™ khi va chi khi hai diéu kién sau thda man :
1) Néu z,y € W thi x +y € W (W déng kin di véi phép
cong)

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Khoéng gian con ciia khong gian R"

Dinh nghia

W 13 tap con khac rBng clia R”. Néu W cling hai phép toan
cong va nhan trén R" |1dp thanh mot khéng gian vector thi W
dugc goi la khdng gian con cliia khdng gian vector R™.

Dinh Iy 2.1

W 13 tap con khac réng clia R”. Khi dé6 W 13 khdng gian
vector con clia R™ khi va chi khi hai diéu kién sau thdéa man :
1) Néu z,y € W thi x +y € W (W déng kin di véi phép
cong)

2) Néu k € R va = € W thi kz € W (W déng kin dbi véi
phép nhan).

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"

Khoéng gian con ciia khong gian R"

Dinh nghia

W 13 tap con khac rBng clia R”. Néu W cling hai phép toan
cong va nhan trén R" |1dp thanh mot khéng gian vector thi W
dugc goi la khdng gian con cliia khdng gian vector R™.

Dinh Iy 2.1

W 13 tap con khac réng clia R”. Khi dé6 W 13 khdng gian
vector con clia R™ khi va chi khi hai diéu kién sau thdéa man :
1) Néu z,y € W thi x +y € W (W déng kin di véi phép
cong)

2) Néu k € R va = € W thi kz € W (W déng kin dbi véi
phép nhan).

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
Khong gian con ctia khong gian R"

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
Khong gian con ctia khong gian R"

Vi du 2.10

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
Khong gian con ctia khong gian R"

Vi du 2.10

Xét tap con W = {(a,b,0)|a,b € R} c6 la khdng gian con
clia R3 hay khéng?

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
Khong gian con ctia khong gian R"

Vidu 2.10

Xét tap con W = {(a,b,0)|a,b € R} c6 la khéng gian con
clia R3 hay khéng?

HD. Véi z; = (a1,b1,0), 25 = (ag,bs,0) € W va sb thuc k,
ta co :

+) 1 + x5 = (a1 + ag; by + be;0) € W

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
Khong gian con ctia khong gian R"

Vidu 2.10

Xét tap con W = {(a,b,0)|a,b € R} c6 la khéng gian con
clia R3 hay khéng?

HD. Véi z; = (a1,b1,0), 25 = (ag,bs,0) € W va sb thuc k,
ta co :

+) 1 + x5 = (a1 + ag; by + be;0) € W

+) ka:l = (kal; k’bl, 0) e w.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
Khong gian con ctia khong gian R"

Vidu 2.10

Xét tap con W = {(a,b,0)|a,b € R} c6 la khéng gian con
clia R3 hay khéng?

HD. Véi z; = (a1,b1,0), 25 = (ag,bs,0) € W va sb thuc k,
ta co :

+) 1 + x5 = (a1 + ag; by + be;0) € W

+) ka:l = (kal; k’bl, 0) e w.

Vay W 13 khéng gian con clia R?.

ThS. Vii Vin Déng Toan cao chp
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2.1. Khéng gian vector

2.2.2. Khong gian R"
Khong gian con ctia khong gian R"

Vidu 2.10

Xét tap con W = {(a,b,0)|a,b € R} c6 la khéng gian con
clia R3 hay khéng?

HD. Véi z; = (a1,b1,0), 25 = (ag,bs,0) € W va sb thuc k,
ta co :

+) 1 + x5 = (a1 + ag; by + be;0) € W

+) ka:l = (kal; k’bl, 0) e w.

Vay W 13 khéng gian con clia R?.

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 1a anh xa tuyén tinh néu Vx,y € V va A € R ta ¢é :

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 1a anh xa tuyén tinh néu Vx,y € V va A € R ta ¢é :
i) f(z+y) = f(z) + f(y) (tinh cong tinh);

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 13 4nh xa tuyén tinh néuVz,y e Vva A e Rta c6 :

i) f(z+y) = f(z)+ f(y) (tinh cong tinh);

i) f(\z) = \f(x) (tinh thudn nhét).

ThS. Vii Vin Déng Toan cao chp



KGVT, AXTT
#000000

2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 13 4nh xa tuyén tinh néuVz,y e Vva A e Rta c6 :

i) f(z+y) = f(z)+ f(y) (tinh cong tinh);

i) f(\z) = \f(x) (tinh thudn nhét).

Hay f théa man diéu kién sau :

fOx+py) = Af(x) +pfly) weR

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 13 4nh xa tuyén tinh néuVz,y e Vva A e Rta c6 :

i) f(z+y) = f(z)+ f(y) (tinh cong tinh);

i) f(\z) = \f(x) (tinh thudn nhét).

Hay f théa man diéu kién sau :

fOx+py) = Af(x) +pfly) weR

Tinh cht
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 13 4nh xa tuyén tinh néuVz,y e Vva A e Rta c6 :

i) f(z+y) = f(z)+ f(y) (tinh cong tinh);

i) f(\z) = \f(x) (tinh thudn nhét).

Hay f théa man diéu kién sau :

fOx+py) = Af(x) +pfly) weR

Tinh chit
o f(O)=10

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 13 4nh xa tuyén tinh néuVz,y e Vva A e Rta c6 :

i) f(z+y) = f(z)+ f(y) (tinh cong tinh);

i) f(\z) = \f(x) (tinh thudn nhét).

Hay f théa man diéu kién sau :

fOx+py) = Af(x) +pfly) weR

N
|

Tinh chat
° f( ) =16
f(=z) =—f(z)

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 13 4nh xa tuyén tinh néuVz,y e Vva A e Rta c6 :

i) f(z+y) = f(z)+ f(y) (tinh cong tinh);

i) f(\z) = \f(x) (tinh thudn nhét).

Hay f théa man diéu kién sau :

fOx+py) = Af(x) +pfly) weR

Tinh chét
o f(O)=10
T —
o flz—y)=f(z) - f(y)

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 1a anh xa tuyén tinh néu Vx,y € V va A € R ta ¢é :

i) flx +y) = f(x)+ f(y) ( tinh cdng tinh);
i) f(\z) = \f(x) (tinh thudn nhét).
Hay f théa man diéu kién sau :

fOx+py) = Af(x) +pfly) weR

°f()=

Toén cao cap
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2.2. Anh xa tuyén tinh

2.2.1. Dinh nghia, tinh chét

Dinh nghia 2.7

Cho hai khoéng gian vector V va V'. Anh xa f:V = V' duoc
goi 1a anh xa tuyén tinh néu Vx,y € V va A € R ta ¢é :

i) flx +y) = f(x)+ f(y) ( tinh cdng tinh);
i) f(\z) = \f(x) (tinh thudn nhét).
Hay f théa man diéu kién sau :

fOx+py) = Af(x) +pfly) weR

°f()=

Toén cao cap
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2.2. Anh xa tuyén tinh

Vi du
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2.2. Anh xa tuyén tinh

Vi du

Vidu 2.11

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

Vi du

Vidu 2.11

a) f: V=V f(z) =0 (&nh xa khéng);
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2.2. Anh xa tuyén tinh

Vi du

Vidu 2.11

a) f:V =V f(z)=0 (dnh xa khéng);
b) f:V =V’ f(x) =z (4nh xa déng nhét).

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

Vi du

Vidu 2.11

a) f:V =V f(z)=0 (dnh xa khéng);
b) f:V =V’ f(x) =z (4nh xa déng nhét).

Vidu 2.12

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

Vi du

Vidu 2.11

a) f:V =V f(z)=0 (dnh xa khéng);
b) f:V =V’ f(x) =z (4nh xa déng nhét).

|

Vidu 2.12

Cho f: R? — R? xéc dinh bdi f(z,y) = (2z;y). Héi f cb
phai |3 4nh xa tuyén tinh hay khéng ?
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2.2. Anh xa tuyén tinh

Vi du

Vidu 2.11

a) f:V =V f(z)=0 (dnh xa khéng);
b) f:V =V’ f(x) =z (4nh xa déng nhét).

|

Vidu 2.12

Cho f: R? — R? xéc dinh bdi f(z,y) = (2z;y). Héi f cb
phai |3 4nh xa tuyén tinh hay khéng ?

Tacda=(x1,y2) €ER? b= (z9,10) R}, A€ R
a+b=(r1+x3), Aa=(A\xy, A\z2)

ThS. Vii Vin Déng Toan cao chp
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2.2. Anh xa tuyén tinh

Vi du

Vidu 2.11

a) f:V =V f(z)=0 (dnh xa khéng);
b) f:V =V’ f(x) =z (4nh xa déng nhét).

|

Vidu 2.12

Cho f: R? — R? xéc dinh bdi f(z,y) = (2z;y). Héi f cb
phai |3 4nh xa tuyén tinh hay khéng ?

Tacda=(x1,y2) €ER? b= (z9,10) R}, A€ R
a+b=(r1+x3), Aa=(A\xy, A\z2)

Vay

fla+0) = (2(x1 + m2); 01 + y2) = (271;91) + (2725 42) =
fa) + f(b),

f(Aa) = (2Az1; Ayr) = A(221;41) = Aa.
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2.2. Anh xa tuyén tinh

Vi du

Vidu 2.11

a) f:V =V f(z)=0 (dnh xa khéng);
b) f:V =V’ f(x) =z (4nh xa déng nhét).

|

Vidu 2.12

Cho f: R? — R? xéc dinh bdi f(z,y) = (2z;y). Héi f cb
phai |3 4nh xa tuyén tinh hay khéng ?

Tacda=(x1,y2) €ER? b= (z9,10) R}, A€ R
a+b=(r1+x3), Aa=(A\xy, A\z2)

Vay

fla+0) = (2(x1 + m2); 01 + y2) = (271;91) + (2725 42) =
fa) + f(b),

f(Aa) = (2Az1; Ayr) = A(221;41) = Aa.
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2.2. Anh xa tuyén tinh

Vi du
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.13
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.13

f:R? = R?% f(z,y) = (z;9%) cb 1a 4nh xa tuyén tinh?
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.13

f:R? = R?% f(z,y) = (z;9%) cb 1a 4nh xa tuyén tinh?
Ta c6 f(Aa) = (Ax1, A2y?) = Ma; A\y?) # A f(a)
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.13

f:R? = R?% f(z,y) = (z;9%) cb 1a 4nh xa tuyén tinh?
Ta c6 f(Aa) = (Ax1, A2y?) = Ma; A\y?) # A f(a)
Vay f khéng 13 anh xa tuyén tinh.
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.13

f:R? = R?% f(z,y) = (z;9%) cb 1a 4nh xa tuyén tinh?
Ta c6 f(Aa) = (Ax1, A2y?) = Ma; A\y?) # A f(a)
Vay f khéng 13 anh xa tuyén tinh.

Vidu 2.14
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.13

f:R? = R?% f(z,y) = (z;9%) cb 1a 4nh xa tuyén tinh?
Ta c6 f(Aa) = (Ax1, A2y?) = Ma; A\y?) # A f(a)
Vay f khéng 13 anh xa tuyén tinh.

Vidu 2.14
f:R3 = R3: f(z,y,2) = (z;9? 2) khong |3 anh xa tuyén
tinh.
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.13

f:R? = R?% f(z,y) = (z;9%) cb 1a 4nh xa tuyén tinh?
Ta c6 f(Aa) = (Ax1, A2y?) = Ma; A\y?) # A f(a)
Vay f khéng 13 anh xa tuyén tinh.

|

Vidu 2.14
y,2) = (x;9% z) khéng 13 4nh xa tuyén

f:R3 = R3 f(z,
tinh. That vay, d& kiém tra véi sb thuc \ khac khéng, khac +1
ta cé :

FIN (@55 2)] = (A N2y25 Az) # (M Ay Az) = Af (2,9, 2).
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.13

f:R? = R?% f(z,y) = (z;9%) cb 1a 4nh xa tuyén tinh?
Ta c6 f(Aa) = (Ax1, A2y?) = Ma; A\y?) # A f(a)
Vay f khéng 13 anh xa tuyén tinh.

|

Vidu 2.14
y,2) = (x;9% z) khéng 13 4nh xa tuyén

f:R3 = R3 f(z,
tinh. That vay, d& kiém tra véi sb thuc \ khac khéng, khac +1
ta cé :

FIN (@55 2)] = (A N2y25 Az) # (M Ay Az) = Af (2,9, 2).
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Dinh nghia
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Dinh nghia

Cho 4nh xa tuyén tinh f:V — V’. Khi dé :
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Dinh nghia

Cho 4nh xa tuyén tinh f:V — V’. Khi dé :
Tap tat cd cdc phan ti cla V ¢6 anh [a phan tir 6 € V' goi la
hat nhan cba f. Ki hiéu :

Ker(fy={xeV|f(x)=0€V'} CV
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Dinh nghia

Cho 4nh xa tuyén tinh f:V — V’. Khi dé :
Tap tat cd cdc phan ti cla V ¢6 anh [a phan tir 6 € V' goi la
hat nhan cba f. Ki hiéu :

Ker(fy={xeV|f(x)=0€V'} CV

Tap tit ca cic phan ti cda V' 13 anh cda it nhAt mét phan ti
cta V goi la anh cba anh xa f, ki hiéu :

Im(f)={yeV'|3zeV: flx)y=y}CV’
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Dinh nghia

Cho 4nh xa tuyén tinh f:V — V’. Khi dé :
Tap tat cd cdc phan ti cla V ¢6 anh [a phan tir 6 € V' goi la
hat nhan cba f. Ki hiéu :

Ker(fy={xeV|f(x)=0€V'} CV

Tap tit ca cic phan ti cda V' 13 anh cda it nhAt mét phan ti
cta V goi la anh cba anh xa f, ki hiéu :

Im(f)={yeV'|3zeV: flx)y=y}CV’
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Vi du 2.15
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Vi du 2.15

Anhxa 0:V — V' cé Kerf(#) =V vi 3z € V thi
O(z)=0¢eV’
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Vi du 2.15
Anhxa 0:V — V' cé Kerf(#) =V vi 3z € V thi
O(z)=0¢eV’

Vidu 2.16
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Vi du 2.15
Anhxa 0:V — V' cé Kerf(#) =V vi 3z € V thi
O(z)=0¢eV’

Vidu 2.16

Anh xa déng nhdt 7:V =V ¢6:
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Vi du 2.15

Anhxa 0:V — V' cé Kerf(#) =V vi 3z € V thi
O(z)=0¢eV’

Vidu 2.16

Anh xa déng nhdt 7:V =V ¢6:
+) Ker(I) = {6} vi 0 13 anh ca duy nhit mét phan ti 6 €V,
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Vi du 2.15

Anhxa 0:V — V' cé Kerf(#) =V vi 3z € V thi
O(z)=0¢eV’

Vidu 2.16

Anh xa déng nhdt 7:V =V ¢6:
+) Ker(I) = {6} vi 0 13 anh ca duy nhit mét phan ti 6 €V,
+)Im(I) =V vivVeeV, JdzeV:I(z)=u.
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2.2. Anh xa tuyén tinh

2.2.2. Anh va hat nhan ctia 4nh xa tuyén tinh

Vi du 2.15

Anhxa 0:V — V' cé Kerf(#) =V vi 3z € V thi
O(z)=0¢eV’

Vidu 2.16

Anh xa déng nhdt 7:V =V ¢6:
+) Ker(I) = {6} vi 0 13 anh ca duy nhit mét phan ti 6 €V,
+)Im(I) =V vivVeeV, JdzeV:I(z)=u.
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17

ThS. Vii Vin Déng Toan cao chp



KGVT, AXTT
[eleloYele] To)

2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17

Cho f VxV oV

z +— f(z)=az(at0)
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17

Cho f VxV oV

z +— f(z)=az(at0)
+) f(x)=ar=0=2=0.Vay Kerf =0

ThS. Vii Vin Déng Toan cao chp



KGVT, AXTT
[eleloYele] To)

2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17
Cho f VxV oV

z +— f(z)=az(at0)
+) f(x)=ar=0=2=0.Vay Kerf =0

1
—l—)‘v’EV’,EIa::§y€V:ax:y.Vafy]mf:V.
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17
Cho f VxV oV

z +— f(z)=az(at0)
+) f(x)=ar=0=2=0.Vay Kerf =0

1
—l—)‘v’EV’,EIa::§y€V:ax:y.Vafy]mf:V.

Vidu 2.18
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17
Cho f VxV oV

z +— f(z)=az(at0)
+) f(x)=ar=0=2=0.Vay Kerf =0

1
—l—)‘v’EV’,EIa::§y€V:ax:y.Vafy]mf:V.

Vi du 2.18
Cho f:R* = R?, f(z,y) = {z,y,z +y}
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17
Cho f VxV oV

z +— f(z)=az(at0)
+) f(x)=ar=0=2=0.Vay Kerf =0

1
—l—)‘v’EV’,EIa::§y€V:ax:y.Vafy]mf:V.

Vidu 2.18
Cho f:R* = R®, f(z,y) = {z,y,2 + y}
Ta cd
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17

Cho f : VXV oV
z +— f(z)=az(at0)

+) f(z)=ar=0=x2=40.Viy Kerf =0
1

Vidu 2.18
Cho f:R* = R®, f(z,y) = {z,y,2 + y}
Ta cd

Kef ={(z,y)|f(z,y) =0 ={(z,y)|[r =0,y =0,z +y =
0} = {0, 0},
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17

Cho f : VXV oV
z +— f(z)=az(at0)

+) f(z)=ar=0=x2=40.Viy Kerf =0
1

1C_ho f 'R = R3S, f(z,y) = {z,y, v+ y}

Kef ={(z,y)|f(z,y) =0 ={(z,y)|[r =0,y =0,z +y =
0} = {0,0},

Ifg}f = {f(z,9)l(z,y) € R?} = {f[z(1,0) + y(0,1)]|(z,y) €
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17

Cho f : VXV oV
z +— f(z)=az(at0)

+) f(z)=ar=0=x2=40.Viy Kerf =0
1

Cho f:R* = R?, f(z,y) = {z,y,z +y}

Ta cé

Kef = {(z,y)|f(z,y) =0 ={(z,y)lr =0,y =0,z +y =
0} ={0,0},

Ifg}f = {f(z,9)l(z,y) € R?} = {f[z(1,0) + y(0,1)]|(z,y) €

Q P D
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17

Cho f : VXV oV
z +— f(z)=az(at0)

+) f(z)=ar=0=x2=40.Viy Kerf =0
1

Cho f:R* = R?, f(z,y) = {z,y,z +y}

Ta cé

Kef = {(z,y)|f(z,y) =0 ={(z,y)lr =0,y =0,z +y =
0} ={0,0},

Ifg}f = {f(z,9)l(z,y) € R?} = {f[z(1,0) + y(0,1)]|(z,y) €

Q P D
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2.2. Anh xa tuyén tinh

Vi du

Vi du 2.17

Cho f : VXV oV
z +— f(z)=az(at0)

+) f(z)=ar=0=x2=40.Viy Kerf =0
1

Cho f:R* = R?, f(z,y) = {z,y,z +y}

Ta cé

Kef = {(z,y)|f(z,y) =0 ={(z,y)lr =0,y =0,z +y =
0} ={0,0},

Ifg}f = {f(z,9)l(z,y) € R?} = {f[z(1,0) + y(0,1)]|(z,y) €

Q P D
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.
+) Vi z,y € Kerf,A € R tacé:
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.
+) Vi z,y € Kerf,A € R tacé:
fla+y)=f@)+fly) =0+0=0=z+ye Kerf,
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.

+) Vi z,y € Kerf,A € R tacé:
fla+y)=f@)+fly) =0+0=0=z+ye Kerf,
f(Ax) = Af(z) = N0 nén \x € Kerf.
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.

+) Vi z,y € Kerf,A € R tacé:

flr+y) =fx)+ fly)=0+0=0=x+y € Kerf,
f(Ax) = Af(z) = N0 nén \x € Kerf.

Vay Kerf Ia khéng gian con cia V.
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.

+) Vi z,y € Kerf,A € R tacé:

flr+y) =fx)+ fly)=0+0=0=x+y € Kerf,
f(Ax) = Af(z) = N0 nén \x € Kerf.

Vay Kerf Ia khéng gian con cia V.

+) Véiy, y' tuy y thudc Imf, A € R — Vz, 2’ € V sao cho

y=f(zx);y = f(a') Tacéd:
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.

+) Vi z,y € Kerf,A € R tacé:

flr+y) =fx)+ fly)=0+0=0=x+y € Kerf,
f(Ax) = Af(z) = N0 nén \x € Kerf.

Vay Kerf Ia khéng gian con cia V.

+) Véiy, y' tuy y thudc Imf, A € R — Vz, 2’ € V sao cho
y=f(z);y' = f(a') Tacé:

y+y =f(@)+ f(@)=flz+a) € Imf
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.

+) Vi z,y € Kerf,A € R tacé:

flr+y) =fx)+ fly)=0+0=0=x+y € Kerf,
f(Ax) = Af(z) = N0 nén \x € Kerf.

Vay Kerf Ia khéng gian con cia V.

+) Véiy, y' tuy y thudc Imf, A € R — Vz, 2’ € V sao cho
y=f(z);y' = f(a') Tacé:

y+y =f(@)+ f(@)=flz+a) € Imf

Xy = () = f(Az) € Imf
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2.2. Anh xa tuyén tinh

M®&i quan hé giita hat nhan va anh

Dinh Iy 2.2

Cho f:V — V' 1a mdt anh xa tuyén tinh, khi d6 Kerf I3
mot khdng gian tuyén tinh con ca V va Imf Ia mdt khéng
gian con cta V'.

Ching minh.

+) Vi z,y € Kerf,A € R tacé:

flr+y) =fx)+ fly)=0+0=0=x+y € Kerf,
f(Ax) = Af(z) = N0 nén \x € Kerf.

Vay Kerf Ia khéng gian con cia V.

+) Véiy, y' tuy y thudc Imf, A € R — Vz, 2’ € V sao cho
y=f(z);y' = f(a') Tacé:

y+y =f(@)+ f(@)=flz+a) € Imf

Xy = () = f(Az) € Imf
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2.2. Anh xa tuyén tinh

2.2.1. Khai niém
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