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Chuong 3: KHONG GIAN VEC TGO 1

Chuong 3 gidi thiéu cho céc ban sinh vién vé mot dang chu tric dai sb rat ph67 bién 13 khéng gian véc ts, mot tap
hon véi 2 phép todn cdng va nhan ngoai véi "dl tét" xung quanh chiing ta nhu cdc ma trin, da thdc, ham s6,....

Nbi dung Chuong 3 bao gom:

1.

Khai niém khdéng gian véc to

2. Khoéng gian véc to con
3.
4

. Co sé va toa dd

Hé véc to
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1. KHAI NIEM KHONG GIAN VEC TO 1

sam

Khéng gian véc c6 rit nhiéu dng dung quan trong trong nhiéu linh vuc nhu todn hoc, vat Iy, khoa hoc may tinh
va k¥ thuit. Duéi diy 1a mét vai cac tng dung cia khéng gian véc to:

Ung dung

Trong nganh diéu khién tu déng va robot, khdng gian véc to dudc st dung dé mé ti cic trang thai va hanh
dbng cda robot, thiét 14p cic khai niém nhu khéng gian trang thai va khdng gian hanh dong.

Xt Iy 3nh va 4m thanh: Trong x{t ly dnh v3 4m thanh, khéng gian véc to dugc st dung dé bidu din dif liéu
nhu hinh anh va tin hiéu 4m thanh. C4c phép toan trong khéng gian véc to gitip x{ Iy, nén va trich xult
thong tin tur dif liu nay.

May hoc va hoc mdy: Trong cic thuit todn mdy hoc va hoc mdy, khdng gian véc to thusng dugc st dung
dé biéu dién dir lidu diu vio va cidc mé hinh hoc mdy. Véc to dic trung cha dif lieu thudng duoc sir dung dé
huln luyén cic mé hinh du doan va phan loai.

M4t m3 hoc: Trong mat ma hoc, khéng gian véc to dugc st dung dé bidu didn cac khai niém nhu khéng
gian khéa va khong gian van ban m3 hda.

Kinh t& hoc: Trong ly thuyét kinh t& va tai chinh, khdng gian véc to cé thé dugc st dung d& mé hinh héa
cac bién s6 va moi quan hé giita ching.
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Khai niém khong gian véc to

Muc tiéu
- Kién thic: Sinh vién hiéu cic khai niém cla khéng gian véc to, md hinh todn hoc trong thuc t&.

- Ki ndng: Thao tac kiém tra khai niém cta cic dbi lugng la khéng gian véc to

Céac ndi dung chinh gom:
1.1 Dinh nghia khong gian véc to

1.2 Céac vidu
1.3 Tinh chit clia khéng gian véc to
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1.1. Dinh nghia khéng gian véc to 1

sam

Ta néi tap hop V' [a mét khdng gian véc to trén trudng K, hay mét K-khdng gian véc to, néu v dugc trang bi
mét phép todn hai ngdi (goi la phép céng), ky hiéu (4) va mdt phép nhan vé hudng cia K, ky hiéu (.) thda man
8 diéu kién sau:

1. Tinh giao hodn cta phép cong:Vu,v € Vtacdu+v=v+u;

2. Tinh két hgp ctia phép cong:Vu,v,w € V ta c6 (u+v) +w =u+ (v + w) ;

3. Tbn tai trong V mét phan ti khéng, ky hiéu 13 0 (goi 13 véc to khdng) thda man:Vu € V ta cé
u+0=0+u=u;

4. Yu € V ludn ton tai mét phan tir dbi (goi I3 véc to dbi), ky hiéu 1 —u thda man: u+ (—u) = (—u) +u = 6;

5. Yu,v € V, Va € K ta c6 a(u+v) = au + av;

6. Yu e V, Vo, € K ta cb (a+ B)u = au + Bu;

7. Yu eV, Vo, € K ta cb (a.f)u = a.(Bu);

8. Yu eV tacd l.u=wuvéilladon vi cia trudng K; )
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1.1.Dinh nghia khéng gian véc to 1

Cac nhan xét

sam

Céc phan tir 6 trong diéu kién (3) va phan tir —u trong diéu kién (4) 13 duy nht.

Céc phan tir clia V duoc goi |3 véc to dugc ky hiéu bdi cac chif La tinh nhd nhu w,v,w, ... Cac phan ti cha
trudng K dugc goi la cidc vé hudng va ky hiéu 1a h;k; ... hodc cic chit Hy Lap nhé «, 3,7, ...

Néu K = R thi ta goi V 13 khéng gian véc to thuc, con ndu K = C thi ta goi V 13 khéng gian véc to phic.
Ta dinh nghia phép trir véc to bing cong thifc sau:u — v = u + (—v).

Luat phan phdi dbi véi hidu: (o — B)u = au — Bu.

Quy udc: N&u néi don thudn 13 khéng gian véc to, ta hiéu |3 khdng gian véc to thuc.
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1.2. Cac vi du ol

1.

sam

Cho V. = K" = {(x1, 2, ..., xn)|x; € K} V8i cac phép todn nhu sau:

Vu = (1, %2, ooy Tn ),V = (Y1,Y2, -, Yn) thi u +v = (1 + y1, T2 + Y2, ooy Tn + Yn) VA

au = (a1, axs, ..., ax,) la mét K-khdng gian véc to.

Tap hgp nhiing véc to tu do trong mat phéng vGi nhiing phép toan cong véc ts va phép nhan véc to véi mot
s6 thuc ma ching ta d3 biét trong chuong trinh todn phé théng Ia mét khéng gian véc to trén trudng so
thuc.

Tap hop M (m,n, K) véi cac phép todn cdng ma tran va nhan ma trin véi mot sb tao thanh mét khéng
gian véc to trén K.

Tap hop K[x] cic da thiic mét bién véi hé sb trén trudng K cling véi phép toan cong da thifc va nhan da
thitc v6i mét so0 K tao thanh mot khdng gian véc to trén trudng K.

Véi n 13 mot sb nguyén duong, ta dit tap hop Pu[z] = {f = a0 + a1z + a2z + ... + anx™|a; € R} 13 tap
hop tAt c3 cac da thiic véi hé s thuc cé bac nhd hon hosdc bing n . Trong dé 2 phép toan 13 c6ng hai da
thiic (cong cac hé sb cuing bac) va nhan da thitc véi mét sb thuc (nhan sb dé vao tit ca cac hé sb chia da
thirc). Kiém tra d& dang cic diu kién ta thu dugc 13 khéng gian véc to trén trudng sb thuc.

Goi Cla, b] 13 tap hop tit ca cac ham sb lién tuc trén doan[a, b]. Dinh nghia cic phép toén trong nhur sau:
Néu £(t), g(t) € Cla,b] thi ta dit (f + g)(t) = f(t) + g(t); (k.f)(t) = k.f(t). va ciing thu dugc mdt khéng
gian véc ta trén trudng sb thuc
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1.3. Cac tinh chit co ban cta khong gian véc td

& &= =

V véc to v € V ta lubn c6 0.v = 6.

V vécto v € V ta ludn c6 —v = (—1).v.

Vvéctov eV vakeK taludn cb (—k).v = k.(—v) = —kv.
V véc to k € K ta ludn c6 k.0 = 0.

Néu ku = kv va k # 0 thi u = v.

Néu ku = hu va u # 0 thi h = k.

SAMI
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