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BACH KHOA

Chwong 1: Giai tich vector

l. VO hwéng va vector.

Il. Hé toa d6 Descartes.

lll. Tich v hwéng - Tich co hwéng.
V. Hé toa do tru.

V. Hé toa dé cau.

V1. Mdt s6 céng thirc giai tich vector
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Chwong 1: Giai tich vector

BACH KHOA

l. VO hwéng va Vector.

> Pai lwong vo hwéng: LA dai lwong dwoc biéu dién bang 1 sb thuc
(dwong, am).
< Vidu: Khodng cach, thdi gian, nhiét dd, khéi lwong, ap suat, thé tich ...
< Ky hiéu:t, m, E, P, ...

> Pai lwong vector: LA dai lwong dwoc biéu dién bang dé Ion (sb thuc
dwong, am) va hwéng trong khéng gian (2 chiéu, 3 chiéu, ... nhiéu
chidu).
< Vidu: Lwe, van toc, gia toc, dién trwdng, tir trwdng ...

< Ky hiéu: A, B, E, H, ... (c6 thé thay bang A,B,E,H,...,A,B,E,H,..)
» Cac hé toa do biéu dién:

s Hé toa dd Descartes.

s Hé toa do tru.

< Hé toa do cau.

2015 - Ly thuyét trwong dién tir - Nguyén Viét Son 2



Chwong 1: Giai tich vector

AL
Il. Hé toa d6 Descartes.
Za 7=7
> Puwoc tao béi 3 truc vudng goc tirng déi mot. / *a\ /‘
> CAac truc dwoc chon theo quy tac van dinh bc. ¥ ly=v,
X . = | y
» Mot diém A trong khong gian Descartes : X=Xa| O paA >
< Giao diém cla 3 mat phang. ; ________ s
% Xac dinh dwoc toa dd X, V., Z,. X
> P la diém gbc cua vi khdi c6 cac vi phan kich \Z
thwée dx, dy, dz.
> Thé tich cda vi khéi: dV = dxdydz ol | |92
O /. d »y
dy X
X dV = dxdydz
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Chwong 1: Giai tich vector

Il. Hé toa d6 Descartes.
»> Xeét vector r trong hé toa dé Descartes:
r=x+y+z
X, Y, z la cac vector thanh phan clar

> Vector thanh phan x, y, z
s DO I&n phu thubc vao vector r.
< Hwdng khong thay dbi.
» Phan tich theo cac vector don vi.
X=Xa,;y=Yya,;z=23q,
r=xa, +ya, +za,=ra,+ra, +ra,
> DO Ion cua vector:
|R|= /R +R?+R’

R

> Vector don vj theo hwéng cua R: @, = =
© JR+R+R IR
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Chwong 1: Giai tich vector

BACH KHOA

lll. Tich vé hwéng — Tich c6 hwéng.
1. Tich vo hwéng

A . B = |A| |B| coSO,z

B‘.a R

Thanh phan vé hwéng cda vector

> A . B = AxBx + AyBy + Asz - A.B=B.A B theo huwdng vector don vi a

- |A], |B| d6 I&n cua vector A, B \

—

- B, 12 gbC nho hon gilra 2 vector A va B

> A .A=A’=|Al)? ; a,.a,=1

» Xét vector B va vector don vi a:

B .a=|B||al cos 85,=|B| cos 6z,

A 4

a
Y

< (B.a)a > vector hinh chiéu cla vector B |1én (B . a)a

/L

phwong (hwong) cua vector don vi a Thanh phan c6 hwéng cla vector

B theo hwdng vector don vi a 5
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Chwong 1: Giai tich vector

BACH KHOA

lll. Tich vé hwéng — Tich c6 hwéng.
1. Tich vo hwéng
Vi du1.1: Xét truong vector G = ya, — 2.5xa, + 3a,, diém Q(4, 5, 2), vector

a, :%(Zax +a,-2a,):

a. Tinh gia tri cha trwong vector G tai diém Q
b. Tinh thanh phan v6 hwdng cla G tai Q theo hwdng cla vector ay
c. Tinh thanh phan cé hwéng clia G tai Q theo hwéng clia vector ay

Giai:
a. Gia tri trvong vector tai Q: G(ry) = 5a, — 2,5.4.a, + 3a,= 5a, — 10a, + 3a,
b. Thanh phan vé hwéng: . .
G.ay =(5a,-10a, +3a,) .§(Zax +a, —23,) = g(10—10—6) =2
c. Thanh phan cé hwéng:
1
(G.ay)ay = (—2)§(Zax +a, —2a,)=-1.333a, —0.667a, +1.3333,
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Chwong 1: Giai tich vector

BACH KHOA

lll. Tich vé hwéng — Tich c6 hwéng.
2. Tich c6 hwéng
» Dinh nghia:
A X B =ay |A| |B] SinB,g
trong do a, vector phap tuyén

a, a, a,
AxB=-(BxA) AxB=|A A
B, B, B,

a,, a,, 4, : vécto don vj cla cac truc x, y, z

Vidu: A=2a,-3a,+a, ;B=-4a,-2a, + 53,

a, a, a,
AxB=|2 -3 1|=-13a -14a -16a,
4 -2 5
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Chwong 1: Giai tich vector

BACH KHOA

IV. Hé toa do tru tron :
> Diém P trong hé toa do tru tron: z*= 8 constant
< p khodng cach tlr P dén truc tru. =0

7/

% @ goc dwong hop badi truc toa db
goc voi dwdng thang nbi gbc toa
dd v&i hinh chiéu cia P l1én mat
toa do cuc.

< 7 d0 cao cUa diém P so v&i mat  :

phang cua hé toa dd géc.

¢ = a constant

> C6 thé coi P la giao cla 3 mat; P
< Mat phang z = const (a)
s Mat cong p = const. P(p, @, )

/

< Méat phang dwdng sinh ¢ = const.

Pal

4 ~n ~n

}.
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Chwong 1: Giai tich vector

V. Hé toa do tru tron . # 2 (Prpua)

» Vector don vi trong hé toa doé tru tron: a,,3,,3a,

% a,: vector phap tuyén mat tru p = p,

R

® a, . vector phap tuyén mat phéng ¢ =9,

“ a,: twong tw trong truc toa do Descartes

> Tinh chéat:

‘0

* a,, a,thay doi theo ¢ > trong céc

phép dao ham, tich phan theo bién o,

()
cac vector a,, a, la ham cua ¢. ) p= \/m
X= pCOSQ
< a, Xa,=a . ( _
TR Te congthire 1y _ ssing | p=arctgy
chuyeéen doi: X
.=
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Chwong 1: Giai tich vector 7

V. Hé toa do tru tron .
> Xét vi khdi c6 kich thwéng vd cuing nhé ¢ kich thwéce dp, pde, va dz

dV =pdodpdz

» Dién tich mat tru: A
2mr.(h + 1)
> Thé tich khéi tru: P Wi~ S
5 z+ dz | S Y ¢
T.r<.h -4 0~ dz
(h chiéu cao cla tru) Y T, LW >
LIS Py
P G
i
(¢)
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V. Hé toa dé cau
> Hé toa dd cau dwoc xay dwng dwa trén hé toa
do Descartes: Diém P xac dinh bdi
< r khodng cach tir P dén gbc toa dd (tam cau).
< 0 gbc hop bdi chiéu dwong cla truc z véi
dwdng thang ndi gbc toa dd vai diém P.
< @ goc dwong hop béi truc x véi dwdng thang
ndi gbc toa do vai hinh chiéu cia P 1én mat
toa dé cuwc.
> Diém P la giao cta 3 mat.
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Chwong 1: Giai tich vector

6 = a constant
(cone)

-

¢ = a constant
(plane)

v S
| =55
¥ r = a constant
(sphere)
()



Chwong 1: Giai tich vector

BACH KHOA

V. Hé toa dé cau

> Vector don vi trong hé toa do cau: X
y X > o A . \
% a,:vector phap tuyén cua mat cau tai e
diém P, c6 chiéu hwéng ra ngoai, 0

nam trén day cta hinh nén 6 = const,

va mat phang ¢ = const

< a, : vector phap tuyén cla day mat

L)

non, nam trong mat phang, va tiép

(€)

tuyén v&i mat cau tai P.

. 4 . . . (X =rsinécos
< a, :giong trong he toa dg tru tron. Céng thirc v reings 4
chuyén doi: y=rsinesing

Z=rcosé
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Chwong 1: Giai tich vector

= R

V. Hé toa dé cau
> Xét vi khéi co6 kich thwde vo cung nha:

dV =r?sin6 dr d6 do

» Dién tich mat cau:

ALY f— 2
Sca, = 4TTr
> Thé tich khdi cau:
= 3 ' d
Vcéu =4/3. 1. 1 (d)
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VI. Mot so6 cong thire giai tich vector

Do bién thién vector (Grad - gradient)
oA oA oA

Grad A=—a, +—a, +—a,
O X oy 01

Do xoay cua vector (Rot - rotationnel)

| a, a, 4, |

ROtA=Vx A= OA oA oA
OX o0y 01
A A A
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Chwong 1: Giai tich vector

BACH KHOA

Do tan cua vector (div - divergence)

o
divA:V.A:5&+ Ay+5AZ

oX oy oz

divgradA = AA =

O°A  O°A  S°A

+ +
Sx*  oy*  S817°
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