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Vector



Vector

Dinh nghia: Vector 13 mét doan thing cé hudng.

Vidu: @ = (1, 2)
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Vector

Vidu: P = (2, 3, 5)
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Khong gian cac toa do thuc

V6i n 13 sb nguyén khéng 4m, R" duoc ky hiéu |3 khdng gian n chiéu
trén R.

R™ = {X = (x1,x2,X3,...,Xn) | X1,X2,X3,...,Xn € R}
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Khong gian cac toa do thuc

n = 1: R - tap hop tht c3 céc sb thuc, bidu di&n trén truc sb

n = 2: R2 - tap hop cic cip sb thuc (x1, x2), bicu din trén mit
phing Oxy

n = 3: R3 - tap hop bd ba sb thuc (x1, x2, x3), biéu didn trén truc
toa do Oxyz
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Vector dong va vector cot

Vector dong n chiéu, R" 13 tip cic ma tran dong véi n phan tu (ma
tran cip 1xn).

Vidurx=[x1 x2 x3 .. X

Vector cot n chiéu, R™ 13 tdp cic ma trdn cot véi n phSn tir (ma
tran cip nx1).

X1
X2
Vidu: x = |x3

Xn
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Vector khong

Dong:0=1[0 0 0 .. 0]

Cot: 0= 10

PiMA 2021: The Mathematics of Data Science 7



Hai vector bang nhau

Cho x = (x1,Xx2,X3,..,Xn), ¥ = (V1,¥2,¥3,--,¥n) €ER"

X=Y XL =VY1,X2= Y2, X3=Y3, ... Xn = ¥n
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Vector dong:

(x1, %2, Xn) + (V1,20 ¥n) = (X1 + Y1, X2 + Y2, ...y Xn + Yn)

Vector cot:

X1 1 X1+y1

X2 2 X2+ Y2
+ =

Xn Yn Xn+tYn
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Tich v huédng cha vector véi mot sb
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Nhan vector véi mot s6 (scalar product)

Vector dong:
ax = axy,x2,X3,...,Xn) = (0x1,0x2,0x3,...,0%,), Va € R, VxeR"

Vector cot:

X1 axy
X2 X2

ox =a |x3| = |axz| , Vae R, VxeR"
Xn Xp

Vector dbi clia x: (-1)x = -x, Vx€ R"
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Cac tinh chit clia phép toan tuyén tinh

V6i Vx,y,ze R" va Va,be R

a. x + y la mét vector trong R"
b.x+y=y+x
c(x+y)+tz=x+(y+2)
dx+0=0+x=x

e.x+ (-x) =(x) +x=0
f.a(x +y) =ax+ ay

g. (a + b)x = ax + bx

h. (ab)x = a(bx) = b(ax)

i.1x=x
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Tich v6 hudng (dot product)



Dinh nghia hinh hoc &

Tich vé hudng cla hai vector |a tich ctia d6 I6n clia modt vector va
d6 16n cha phép chiéu vudng gbc cta vector con lai 1én né.

Vi du: Cho 2 vector A va B
= A-B = ||All IBIl cos(0)

—_ =

V6i Al va B 1a d6 16n cha A va B, va 0 |a géc giita A va B.

AT c0s0
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Chuan ctia vector - Norm

Dinh nghia: Chudn clia mét vector hay do I6n clia mét vector la
khoang cach Euclid giita diém cudi cling clia vector véi gbc toa db.

Vi du: Cho vector A = (a1,a2,33,...,an)

A = \/a%+a%+a§+...+a%
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Cac truong hgp dac biét

— Al Bl cos(6) =0
— IAll I Bl cos(0) = IANIBI
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Y nghia hinh hoc ciia tich v6 huéng .

K&t qua clia tich v& hudng 13 mdt con sb (scalar), thé hién su tuong
quan gitta hudng va dd I6n cta 2 vector.

DitS=A-B

Y
A 7,

Tuong quan vé hudng:

a.S>0 = AvaB cung hudng

b.S<0 = Ava B ngugc hudng

¢.S=0= A\vd B vudng goéc véi nhau

Tuong quan vé d6 16n: gid st d6 dai coa || A =l B =1

a. |S] 16n: dd 16n géc clia 2 vector I6n (2 géc n3m xa géc )

b. |S| nhé: db 16n gbc chia 2 vector nhd.

l

l

l
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Chou =(3,2)vav=(5-1).Timu-Vv.
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Bai tap

Chou =(3,2)vav=(5-1).Timu-Vv.
Giai:

1Tl = v32+22 = Vi3

IVl = /52+(-1)2 = V26

3.5+2.(-1
cos(U,V) = (1) _ 13 V2

V13v26  V13V26 2

— U-V = VI3.v26.%2 = 13
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Dinh nghia dai sb

<

trong d6 ©=(3,2), v=(5-1), w=u-Vv
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Dinh nghia dai sb

T67ng quit U = (ug,up) va vV = (v, )

[u=v[*=lul“+ vI* =2 ulll v|cosb

e T PHIVIP-IE =V
uv = 5

e u%+u§+v12+v22—[(u1—v1)2+(u2—v2)2]
>uv= 5

:>T1)7=U1V1+U2V2
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Dinh nghia dai sb

Tich v6 hudng cta 2 vector AvB hay A-B Véi

K = (31,32,33,...,an) va T?: = (bl,bz,b3,...

dugc dinh nghia la

A-B = ?zla,-b,-
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Tinh chit
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Vi du

Chou =(3,2)vda Vv =(5-1). Timu-

<l

Giai:
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—

1. Cho 3 vector: U = (1, 3,-5), vV = (4, 2, 0),
W = (-3, 1, 4). Tim tich v6 hudng cho tirng cip vector va sip xép
theo thd tu gidm dan. Rat ra nhan xét vé hudng clia cac vector.
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2. Cho 2 vector: u = (-1, 2, 0), v = (3, 1, -2). Nhan xét nao sau
day ding:

A llull + liviisllu + vl
B. lllull - livill = llu - vi
C.lllull + Nivil < llu - vl

D.llu+ vislu- vl
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