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Quan hé tuyén tinh

Quan hé tuyén tinh

PiMA 2019 Phuc H. Lam



Quan hé tuyén tinh

T6 hop tuyén tinh

T6 hop tuyén tinh
Vector ¥ 12 mot t6 hop tuyén tinh clia cic vector vy, vb, . . ., Vn € S néu ton tai
C1,Co,...,Cn € Rsao cho
n
V= Z Cx Vk
k=1

Ta néi ¥ biéu dién tuyén tinh dudc qua S trén R.
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Quan hé tuyén tinh

T6 hop tuyén tinh (Linear combination)

Vi S(n) = {1,x,x2,...,x"}, bat ky da thiic P(x) hé sb thuc c6 bac degP < n biéu
dién tuyén tinh dugc qua S trén R:

Khi dé
k
AX = Z C,'V,'
i=1

Phép nhan ma tran véi mét vector < t8 hap tuyén tinh clia cac cot clia ma tran dé. age
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Quan hé tuyén tinh

Tap sinh

Tap sinh (Spanning set)

Tap sinh Span(S) clia S |a tht ¢ céc t6 hgp tuyén tinh cé thé clia hitu han céc vector
trong S:

n
Span(S) = {Zc,-m V;eS,c,-eRVi:1,2,.‘.,n}
k=1
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Quan hé tuyén tinh

Tap sinh

V6i S(n) nhu trén, Span(S(n)) 1a tap hop tat ca céc da thiic cé bac khéng vugt qué n.
V&I S = {1,x,x2,...,x",x"t1 ..}, Span(S) la tap hop tat ca cac da thiic hé sb thuyc.

Goi Cpx 12 tp hop céc vector cot clia ma tran A € R™<X, khi d6

Span(Ca) = {A%| X7 e RK}
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Quan hé tuyén tinh

Phu thudc tuyén tinh

Phu thudc tuyén tinh (Linear dependence)

m Cac vector V4, v, . . ., Vs dugc goi la phu thuge tuyén tinhnéu c;,c,,...,chn € R
khéng dbéng thdi bang 0 sao cho

n
Z Cka = 6
k=1

m CAc vector vy, Vs, . . ., v, dudc goi la doc 1ap tuyén tinh néu vey, ¢, ..., cn € R,
ta co:

n
Sk =0c=0Vk=1,2,...,n
k=1

{(1,2,0), (—1,1,0), (0,6,0)} phu thudc tuyén tinh, vi
2(17210)+2(_17170)_(07610) = (07070)

{(1,0), (0, 1)} doc lap tuyén tinh.
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Quan hé tuyén tinh

Phu thudc tuyén tinh

Cho S = (¥, Ta, ..., Un}.

Nhan xét 1: S phu thudc tuyén tinh < ton tai 1 vector ¥; biéu dién tuyén tinh dugc qua
nhirng vector con lai.

Nhén xét 2: S doc lap tuyén tinh < céc vector trong Span(S) c6 biéu dién tuyén tinh
duy nhat qua S.
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Khéng gian con cl

Khong gian con cua R”
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Khéng gian con clia R"

Khong gian con cua R”

Khéng gian con clia R” (Subspace)

V C R” la khéng gian con clia R" néu V thoa:
0eV
veV,ceR=cveV
vweV=v+weV

Mit phing (D;) : x — y + z = 0 1a khdng gian con clia R3. (C6 thé kiém ching)

Mt phang (Ds) : x — y + z = 2 khong phai 1a khong gian con clia R3, vi
(0,0,0) ¢ (D2).
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Khéng gian con clia R"

Khong gian con cua R”

Phan bu truc giao (orthogonal complement)

Cho V Ia khdng gian con clia R". Phan bu truc giao V- ciia V dugc xac dinh nhu
sau:
VI={XeR":X-V=0VVieV}

VL 1a khéng gian con cta R”.

Lwvuy:| (VL)L =V
Khong gian truc giao (Orthogonal subspaces)

2 khéng gian con V, W clia R" dugc goi 1 trwe giao néu

Vv-w=0wWeV,weW
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Khéng gian vector, cd s& va chiéu

Khoéng gian vector, co s va chiéu
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Khéng gian vector, cd s& va chiéu
®0
Khong gian vector

Khong gian vector

Khong gian vector (Vector space)

Khéng gian vector V trén trudng R la mot tap hdp, vGi 2 phép tinh: cong vector (+) va
nhan vector v6i mét sb thuc (-), sao cho Vi, v, w € V, ¢, d € R, ta cé cac tinh chat:

Giao hoan cliaphépcong: i+ v=VvV+ 0

Két hgp cla phép cong: (i + V) + w = i+ (V + W)
B Ton tai vector ’khong' 0 e V: 0+ =+ 0

@ Ton tai vector dbi —d € V : (—0) + =0

B Nhan két hop véi s6 thuc : c(di) = (cd)i

@ Phan phbi clia phép nhan véi phép cong: c(i + V) = cii + cv
E Phan phdi clia phép cong véi phép nhan: (¢ + d)i = cii + di
@ Phépnhanvéil e R:10=10

Vi du cho khong gian vector

Tap hgp cac ma tran m x n, vGi phép cdng va nhan vé hudng ma tran.

Tap hop céc da thiic hé sb thuc, véi phép cong da thiic va nhan da thic véi mot °
s6 thuc.
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Khéng gian vector, cd s& va chiéu
oe

Khong gian vector

Khoéng gian con

Khéng gian con clia khéng gian vector (Subspace)

Cho khoéng gian vector V trén trudng R. U C V dugc goi la khéng gian con clia V néu
U thoa:

mocyU
veV,ceR=cvelU
i,veU=ild+velU

Nhéan xét: Span(U) C V
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Khéng gian vector, cd s& va chiéu
[ Jelele]

Cd s0 (basis)
Cho khéng gian vector V véi U 1a khéng gian con. Mét co sé cla U |a mét tap hop

S C U thoa:
m Céc vector trong S doc 1ap tuyén tinh véi nhau.
m Span(S)=U

Biéu dién trong co s&

Cho khéng gian vector U, c6 S = {Uy, U, ..., Un} lamdtca sd hitu han. Vai U € U, ky
hiéu [0] 1a biéu dién clia i qua co s& S, V6i

[D]S:[X1 Xo Xn]

la mét vector trong R” thod

=]
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Khéng gian vector, cd s& va chiéu
0e00

Vidu5

Uz U — Up

2
Trong R?, (uy, Up) =

(2,1),va§={(1,2),(2,1)} doc lap

— U 2
5 (1,2 +
tuyén tinh, nén S 1a mdt co s& cho R2.

Vi vector U = (uq, Up) € R?, ta c:

2U> — Uy 2U7 — Uo
1 = (2, 2o te)

3 3

Tu vi du trén — mét khong gian nhu R” ¢6 thé c6 vo sb co sé.
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Khéng gian vector, cd s& va chiéu

[e]e] e}

Ca sd chinh quy (Standard basis)
Trong khdng gian R”, hé cd s& chinh quy gdm céc vector

Sn={8&,8,...,6n},
Vi 8 = (0,0,...,1,...,0) (s6 1 ndm & vi tri thit k)

Nhu vay, véi vector U = (uy, Us, . .., Un) € R, ta cé:

n
E:Zu,-é,-:ﬁz [D]Sn
i=1
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Khéng gian vector, cd s& va chiéu
[e]e]e] )

C4c tinh chét clia co sé

Cho U la mét khéng gian vector.

= Slamotcosdclia U= Vi € U, tn tai duy nhat mét cach biéu dién & dudi dang
t6 hgp tuyén tinh cla hitu han cac vector trong S.

m Sy, S, la cac cd s6 hitu han khac nhau clia U = Sy, S, ¢6 cuing s6 phan t.

TU tinh chat thir 2 — dinh nghia chiéu.
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Khéng gian vector, cd s& va chiéu
[ Je]

Chiéu clia mot khong gian vector (Dimension)

Cho khéng gian vector V ¢6 khong gian con U. N&u U cé mét ca s6 hitu han S, thi s6
chiéu dim(U) cla U la sb phan ti clia S:

dim(U) = |8

Quy udc: dim{0} = 0

dim(R") = n (xét hé cd sG chinh quy)

U 2 khdng gian con clia V c6 sb chiéu hitu han = dim(U) < dim(V);
Dang thicxayra < U=V

Tap hop gbm k > dim( V) vector bét ky trong V thi phu thudc tuyén tinh.
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Khéng gian vector, cd s& va chiéu
oe

Lwu y: Cho V Ia mot khdng gian con, véi dimV = nva S = {Vy, Vs, .. ., Va}. Khi do:
S 1a mét co sé claV
& S doc lap tuyén tinh
< V C Span(S)
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Ma tran chuyén co s&

Ma tran chuyén co s&
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Ma tran chuyén co s&

Ma tran chuyén co s&

Cau hdi: chuyén biéu dién theo mét co s& sang biéu dién theo mdt ca s8 khac?

Ma tran chuyén cd s&

Cho khéng gian vector n chiéu U, céc cd s6 S = {iy, Up, - . ., Un},
T = {V4, Vb,..., Vn}. Ma tran chuyén co s& ti* S sang T:

MSHT:[[UH]T [Go]r -+ [Un]T]

Ma tran trén thod man: Ms_, 1[d]s = [d]T VU € U.

- [t abe =1

Nhu vay,
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Ma tran chuyén co s&

Ma tran chuyén co s&

Vi du 5, tiép theo

1 0 N 1 2 . 2, @ s
Cho E = { [0] , [1] } vaS= { L] , [1] } 14 cac co sé cla R2. Khi dé:

4 2
Me-s = [[6113 [ezls] :% [2 _1}

2 Iy 2 T 3
Nhu vay, biéu dien cua vector [u1 Uz] qua Sla

1 [-1 2 unf 1 |2u — uy
3 2 —1 us 2u1 — Uo
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Hinh chiéu Ién khéng gian con

Hinh chiéu lén khéng gian con
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Hinh chiéu Ién khéng gian con

Hinh chiéu lén khong gian con

Hinh chiéu lén khdng gian con (Projection on a vector space)
Cho khdng gian con V C R" va vector ¥ € R". Hinh chiéu & cla v 1én V thoa:

(v-t)evt
Tinh chat
U xac dinh duy nhét: i = ZL projvi(\7), VGi {Vy, Va,. .., Vk} 1a mot cd sd truc

chuén cla V.
(v—u)-u=0.
U la nghiém clia mingcy [|X — V.

Vi du: "R2 trong R3" — "hinh chiéu"
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Hinh chiéu Ién khéng gian con

Hinh chiéu lén khong gian con

Dé chiéu vector I 1&n vector don vi y:
projy(d) = (yy")d = Pyi

Nhu vay, véi mét co sé truc chudn cla V thi hinh chiéu U clia v 1én V la

k k
=D Pv= Z =P

=1
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