Lé Thi Thanh Hai Chwong 3: Tich phin mat

Chuong 3
TICH PHAN MAT

3.1. Tich phan mitloai 1
3.1.1. Pinh nghia tich phan mit loai 1

Cho mot mat cong S va ham s f(M)= f(x,y,z) xac dinh trén mat S. Chia
mit S mdt cach tly y thanh n manh nho khong dim 1én nhau. Goi tén va dién tich

cua cdc manh nhod 1a AS | AS,,...,AS, . Trén mdi manh cho AS, chon tuy y mot diém
M,(x,y,,2) (i=1n) valap téng 1, =3 f(x,y,2)AS.
i=1
Goi d; 1a duong kinh cia manh AS,. Khi n— o sao cho miaxdi —>0mal,
dan t6i mot gidi han hitu han, khong phu thudc vao cach chia mit S va cach lay
diém M., thi gidi han d6 goi 1a tich phan mit loai mot ciia ham f(x,y,z) trén mat S

vaky higu 1= [[ f(xy,2)ds
S

Khi d6 ham f dugc goi 1a kha tich trén mat S.
Nguoi ta da ching minh dugc rang néu mat S tron (tc 1a c6 phap tuyén

khac 0 va bién thién lién tyc trén S) va ham f(x,y,z) lién tyc trén mat S thi tich

phan I = [[ f(x,y,2)ds ton tai.
S

3.1.2. Tinh chat

Tich phan mit loai 1 ¢ cac tinh chat gidng nhu céc tinh chat cia tich phan
kép.
Tinh chat 1: Néu cac ham f(x,y,2),9(x,y,z) kha tich trén mat S, con a, b la cac
hang s6. Khi d6

I [af(x,y, 2)+hgx,y, z)]dS =a[[T(xy,2)dS +b [[g(x,y,2)dS
S S S

Tinh chat 2: Néu S=S, +S, thi

[[t&y.2)ds = [[txy.2)ds + [[F(xy,2)ds

S s,
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Lé Thi Thanh Hai Chwong 3: Tich phin mat

Tinh chét 3: j j dS =S, Sladién tich cia matcong S .
S

3.1.3. Céach tinh
Phuong phap chung la dua tich phan mat | = ” f(x,y,z)dS Vé tich phan kép.
S

Gia sir mit cong S dugc cho boi phuong trinh dang Z = z(X, Y) v6i z(x,y)
1a ham lién tuc, don tri va c6 cac dao ham riéng z.(x,y),z.(x,y) lién tuc trong mién
D 14 hinh chiéu ctia mat S 1én mit phang Oxy .

Ham f(x,y,z) lién tuc trén mat S. Xét yéu t6 dién tich mat dS tai diém

M (x,y) € D 1a hinh chiéu cia mot diém nao d6 trén mat S cé ban kinh vecor 13

r(xy,2) = (x v, 2(x, y))

de
dy
X

Vector phap tuyén tai M 1a n(M) = -z, (x, y)i - z,(x, y)j+k

Goi y la géc gitra vector N(M) va truc Oz, ta ¢

- —

n.k 1
COSy =— =
L+ (2 )+, f

Mt khac ta thay hinh chiéu ciia dS 1&n mit phang Oxy 1a yéu té dién tich cta D,
hon nira vi dS 12 v6 ciing bé nén ta xem dS 1a dién tich phang

Suyra ds _ oy _ 1+(z'x)+(z'y)2dxdy

lcos y|
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Vay

J'J. f(x,y,2)dS = _” f (% y,2(x, y)y1+ 2,7 + 2,7 dxdy

Chay

> Néu nhitng duong thang song song v&i truc Oz cit mat S nhiéu hon mot

diém, ta s& chia mat S thanh mot s6 hitu han manh nhé, sao cho mdi duong théng

song song Vvéi truc Oz cat mdi manh nho khong qua mot diém.

> Néu f(x,y,z)=1 taco cong thirc tinh dién tich mat cong S

S= J'J. ds = J'J. 1+ 2,2 + 2, dxdy
S D

> Néu mit S dugc cho dudi dang phuong trinh an F(x,y,z) =0 thi phap vector

VF(x,y,z) va tir phuong trinh F(x,y,z) =0 s& xac dinh ham an z = z(x,y) .

Khi d6 jj f(x,y,2)dxdy = ﬂ 06y, 206y) o

( yz)l

,,)\

Vi du 3.1: Tinh |_ij v

~dS v6i S 1a mot phan tim mdt cdu x*+y? +2° =R?

nam trong goc phan tdm thir nhat x>0,y >0,z >0.

Giai
Ta c6 phuong trinh mat S 12 z=R* —x* -y’
I —X I _ -y
ZX_\/Rz_Xz_yz’ Zy_\/Rz_Xz_yz
2
4zl +2l =——— RZ ;
R —x"—y

Ap dung cong thirc tinh tich phan mit loai 1 ta c¢6

X R .
I = dxdy véi1 D:
"‘ES“>(2+3/2\/R2—x2—y2 {
X =TrCcos¢g

Chuyén sang toa do cuc { .
y=rsing

v

x* +y* <R?
x>0,y>0
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T
., . 0<p<™
Khi d6, |J|=r va D—>D': ?=3
0<r<R
rcosep R 2 Todr
| = rdrdp =R | cospdp.| ———=
g r* JRZ-r? ! !x/Rz—r2
T
= R.sing| 7 arsin
0

R
P
rR_m
R|O 2

Vi du 3.2: Tinh I=H(xy+yz+zx)d8,véi S 1a phan mit non z=x*+y® bi cit
S

bdi mat tru x* +y* = 2ax.

Giai
, X y
Tach: 72/ =——, 2/ =——L .
X Ixz+y2 y /x2+y2
Do d6
2 2
X
1+zi2+z;2=1+ - 2y =2
X*+y’ X+y

I =J'J'(xy+y\/x2 +y° +x\/x2 +y2)\/§dxdy
D

A

A

V6i D 1a hinh tron duge gidi han boi duong x* + y? = 2ax .

T T
2 = ——<p<—
Chuyén sang toa do cuc {X rC?S(p. Khi do, J|=r va Do>D':{ 2 == 2
y=rsing 0<r<2acose
% 2acosp
| = J do. _[ (r’singcosp+r’sing+r cosp W2rdr
T 0
2
T 2acosp
2 r
=x/§I (sin¢005¢+sin¢+003¢)7 do
7% 0
i s
Do tinh chan 1é nén | = 4a4\/§.2J. cos’ pdo = 641/361
0
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Lé Thi Thanh Hai Chwong 3: Tich phin mat

Vi du 3.3 : Tinh |=j (x*+y?)ds, voi S la bién cua vAt thé giéi han boi
S
Z

X2 +y? <z<1.
Giai ‘
Tacd S=S,+S,,

e Trén S,:z=1
y
Z/=Z/=0 ‘X/

x+y X2+ y?)dxdy, voi D:x*+y*<1
=N s=[[(x+y")

Sy D

v

27 1
Chuyén sang h¢ toa dJ cuc ta thu dugc két qua |, = I d(pj r’rde =%
0 0

o Trén S, :z=4x'+y?.Taco 1+z°+2,>=2

I_J'J'x+y dS J'J'x+y \/_dxdy

Sxq

27 1
Chuyén sang hé toa d¢ cuc ta thu dugc két qua 1, = .[ dqo.[ riJ2dr = \/E%
0 0

Vay |=|1+|2=%(1+\E).

3.2. Tich phan mat loai 2
3.2.1. Mat dinh huéng

Ta ndi mat cong S 1a dinh huéng dugc hay 12 mat dinh hwéng néu vector
phap tuyén n(M) xac dinh dugc tai moi diém M va bién thién lién tuc khi M chay
trén mat S.

Khi x4c dinh duoc vector phap tuyén, ta ndi dd xac dinh duoc hudéng duong
hay phia dwong cia mat, tirc 1a phia ma khi ta ding trén d6 thi phap vector n(M)

huéng tir “chdn dén ddu” . Phia ngugc lai goi la phia 4&m hay huéng am ciia mit S.
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Lé Thi Thanh Hai Chwong 3: Tich phin mat

Néu mit S d& xac dinh hudng thi coi nhu ciing xac dinh luén hudng cua cac
duong cong la bién cia nd. Do 1a huéng ma khi ta dudng theo hudng duong cua
mat va di theo né thi luén nhin thdy mat S ¢ phia tay trai.

Dé néi dén hudéng cia mat ngudi ta ding cac tir nhu phia trén, phia dudi,

phia trong, phia ngoai...

S

3.2.2. Pinh nghia tich phan mat loai 2

Cho cac ham P(x,y,2);Q(x,Y,2);R(x,y,z) xac dinh trén mdt mat dinh hudng
S. Chia mit S mot cach ty ¥ thanh n manh nhé khong dam 1én nhau, goi tén va
dién tich cua cac manh nho 1a AS,AS,,...,AS,. Trén moi manh nho AS, léy diém
M. (X, V:,Z) (i :1_n) bat ky va lap tong

I, ZZn:[P(Xi:yi’Zi)COSO‘i +Q (% ¥;,2,)€0s B + R(x, y;, 2,) cosy; |AS,

trong d6 «, =(ﬁ(|v|),0x); B =(ﬁ(|v|),0y); v, =(ﬁ(|v|),0z) .

Khi n— o sao cho maxd, -0 ma I, dan toi mot gidi han hiru han, khong
phu thudc vao cach chia mit S va cach lay diém M., thi giéi han d6 goi 1a tich phan
mat loai hai cua cac ham P(x,y,2);Q(x,y,2);R(x,y,z) trén mat S. Ky hiéu

I = J'J'[P(x, y,z)cosa+Q(X,Yy,z)cos B+ R(X,Yy,z)cosy]dS

Ngoai ra tich phan mit loai hai con hay viét dudi dang:

I = J'J'[P(x, y,z)dydz +Q(x,y, z)dzdx+ R(X, y, z)dxdy]

Nguo1i ta da chimg minh dugc réng néu S 1a mot mat dinh hudng lién tuc va co
phép tuyén bién thién lién tuc, con cac ham P(x, y,2);Q(X, Y, 2);R(X, y,z) lién tuc trén

mat S thi tich phan mat loai hai ton tai.
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3.2.3. Tinh chat
Tuong ty tich phan mat loai mot.
3.2.4. Cach tinh
Phuong phap chung 13 dua vé tich phan kép thong qua tich phan mat loai
mot nhu sau. Xét tich phan | = H R(X, Y, z)dxdy
$

Gia str mdi duong thang song song véi truc Oz cat mit S & khong qua mot

diém va miat S co phuong trinh z = z(x,y) v&i z(x, y) 1a ham don tri.

I = ” R(x,y,z)dxdy = J'J' R(x,y,z)cosydS

dxdy
|cosy|

— J'J' R(X,y,z(x,y))cosy

trong d6, z(x,y) 1a phuong trinh mat cong S va Dy 13 hinh chiéu ctia mat S 18n mat
phang Oxy.
Khi d6

e Néu phap tuyén duong n(M) ctiamit S tao véi truc Oz mot goc nhon thi

I = J'J. R(X,y,z)dxdy = J'J. R(X,y,z(x,y))dxdy

voi D,, 1a hinh chiéu cia mat S 1én mat phang Oxy .
e Néu phép tuyén duong n(M) ciia mit S tao v6i truc Oz mot goc tu thi

| = ” R(X,y,2) dxdy = —J‘J‘ R(X,Y,z(X,Yy))dxdy

Dxy

Tuong tu ta cling tinh dugc cac tich phan J'J'Q(x, y,z)dzdx va ” P(x,y, z)dxdy
S S

Chuy:
e Néu nhitng dudng thiang song song vdi truc Oz cat mat S nhiéu hon mot
diém thi ta s& chia mat S thanh manh nho, sao cho mdi manh nho c6 tinh chat trén.
e Néu S 1a miat tru c6 duong sinh song song véi truc Oz thi

H R(X, Y,z (X, y)dxdy =0. Tuong ty, néu cic dudng sinh song song vdi truc Ox thi

S

” P(x, Y,z (x,y)dydz =0 va song song vai truc Oy thi J'J'Q(x, y,z(x,y)dxdz=0.
S

S
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e Néu d6i huéng mit cong S thi tich phan mat loai hai doi dau.
Vi dy 3.4: Tinh 1 = [[(x*+y*)dxdy, v6i S 1a mat dudi cta hinh tron x* +y* <R’
S
nam trong mit phang Oxy.
Giai

Mit S c6 phuong trinh z=0, x?+y?<R?. Hinh chiéu cta S xuéng mat Oxy 1a

hinh tron D: x* + y2 <RZ. Z4
Ta thiy (n,Oz) =7 nén taco /_
I =—Ij(x2+y2)dxdy ‘ >y
} :
Chuyén sang h¢ toa d§ cuc ta co X

\ 0<p<2
Patx=rcosp, y=rsing. Suyra|‘]|=rvaD_>D/:{o<¢ ’

2 R
| =—[de[rrdr=-2R*
= [‘; go!r rar >
Vidy 35: Tinh | = [[yz dxdy v6i S 1a phia ngoai ciia mat gi6i han boi vat thé
S

x> +y*<R?* x>0,y>0,0<z<h

Giai

Mit S dugc chia thanh 5 mat: hai day S, S, hai mat bén S,(y =0), S,(x=0)
vamat tru S, (x2 +y? = Rz) :

Cac mat S,,S, va mat tru S, song song vdi truc Oz nén tich phan theo cac
mit d6 bang 0.

e Trénmat S, vi z=0 nén Hyz dxdy =0.
Sl
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e Trénmat$,Vviz=h Vé(ﬁ,Oz):O nén

I, =J'J.yz dxdy = h” ydxdy voiD,, 1 x* +y* <R? x>0, y>0.
S, ny

T

2 R 3
Chuyén qua hé toa d§ cuc ta thu duoc két qua |, = hJ'sin (od(oI r’dr = h%
0 0

hR®

Vay | =——.
ay 3
Vidu 3.6: Tinh 1= [[x* dydz+y’dzdx+2°dxdy, v6i S Ia phia ngoai cita nira mat
S
cau x>+y*+22=R? 220 A ,
Giai
R
A R Y,

e Tinh Ilzﬂxzdydz.
S
Ta thdy rang S=S,+S, v6i S, tng véi x<0 va (ﬁ,Ox)>% va S, img voi x>0
P e v/
va (n,Ox)<—.
(n.0x)<3

Hinh chiéu ciia S,,S, 1én mit Oyz 1a nira hinh tron D,.

Do do I, = H xdydz = ” x2dydz + ” xdydz = H x*dydz — H x’dydz =0
S Sy S, Dy, Dy,
e Tuongtutacd I, = ” y’dzdx =0
S
e Tinh I, = J'J'zzdxdy
S

Taco (ﬁ,Oz)<% va ny:x2+y2£R2 Voi 22 =R2—x* - y2.
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Vi vay |, = J'J'zzdxdy = J'J'(R2 —x* —y?) dxdy
S ny

Chuyén sang h¢ toa d¢ cuc ta thu dugc két qua

27 R 1
1= [ do[(R*—r?)rdr =E7rR4
0 0

Vay | =|1+|2+|3=%71'R4.

3.2.5. Cong thirc Gauss — Ostrogratski

Cong thuc nay cho ta mbi lién hé gitra tich phan bdi ba va tich phan mat loai
hai nhu sau:

Pinh ly: Néu cac ham P(x,y,z); Q(x,V,z); R(x,y,z) clng v&i cac dao ham

riéng cAp mot clia chiing lién tuc trong mién V thi ta c6

H Pdydz + Qdzdx + Rdxdy = _f

S \

@+@+ﬁ dxdydz
ox oy oz

trong d6 S 14 bién ciia mién V, tich phan mit S ldy theo mat ngoai.
Cong thire trén goi 1a cong thire Gauss - Ostrogratski.

Chay:Néu P=x, Q=vy, R=z tacd cong thic tinh thé tich

1
V= gj;j xdydz + ydzdx + zdxdy

Vi du 3.7: Tinh 1= j j x*dydz + y3dzdx + z%dxdy voi S 14 mdt ngodi cua mit cu
S

A

x?+y?+2° =R? 7

Giai s
%
0 R

v

Ap dung cong thirc Gauss — Ostrograski ta cd | = 3J'J'(x2 +y* +2°) dxdydz
\%

VGV ix*+y*+2° =R’
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X=rsinfcos¢g
Chuyén sang hé toa d6 cau bang cach dat {y=rsindsing
Z=rcosg

0<p<2rn
J|=rsin’0 vaV -»V':1:0<6<rx
0<r<R

Khi do,

2z T R
Suyra | =3I dgojsin Hdejrzrzdr =%7rR5.
0 0 0
Vi du 3.8 Tinh | =J'J'(y—z)dydz +(z—x)dzdx+(x—y)dxdy v6i S la mit ngoai clia
S

matnén 7> =x*+y? 0<z<1. z

Giai

péh y

X

Nhan xét S=S+S,-S,=S,-S, voi S, la mat ngoai cta hinh nén.

Xeét I, = H(y —2)dydz +(z—x)dzdx+(x—y)dxdy , ap dung cong thirc Gauss, ta c6
S

I, = [[[(0+0+0)dxdydz =0.

Xét 1, =Ij(y—z)dydz +(z—x)dzdx +(x —y)dxdy
Sy

v6i S, la phia trén cta hinh tron { ,
X“+y =1
Taco I, =J'_|'(x— y)dxdy = ”(x—y)dxdy v6i D, i x*+y® <1.
Sd ny
Chuyén qua hé toa do cyc ta thu dugc
2z

2 1 1
I, = I d¢j(rc03¢—rsin¢)rdr = I (cos<p—sin<p)d<pjr2dr =0
0 0 0 0

Vayl=1,-1,=0.
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3.2.6. CoOng thirc Stokes

Cong thirc Stokes cho ta mdi lién hé gitra tich phan dudng loai hai va tich
phan mit loai hai. Gia sir S 1a gdm mot sd hiru han cac mit lién tuc va co phap
tuyén bién thién lién tuc. Ta c6 dinh 1y sau

Pinh ly: Néu cac ham P(x,y,z); Q(x, Y, z); R(x,y,z) lién tuc cung voi cac dao

ham riéng cap mot cia chung trén mat S, thi ta co

oR 0Q oP OR 0Q oP
Pdx + Qdy + Rdz = — —— |dydz +| — —— |dzdx +| —=~—— |dxd
qf Qdy -g[ay azj y [az axj [6x ﬁy] y

trong d6 L la bién ciamat S.
Chiéu 1y tich phan trén L va S la chiéu duong. Nghia 1 chiéu dugc chon
sao cho mot ngudi dung trén mat S, hudng ciia phap tuyén duong di tir chan dén

dau, nhin thay chiéu trén L 1a ngugc chiéu kim dong ho.

M;”

v

Néu S 1a mot hinh phang vudng goc véi truc Oz thi tir z= Z, suyra dz=0
ta co cong thirc Green.

Vidu 3.9 Tinh 1 = 45 ydx +zdy + xdz v&i L 1a dudng tron do mat phang x+y+z=0
L

cat mat caux’ +y*+z°=a’, theo huéng nguoc chiéu kim dong ho néu nhin tir

hudng duong cua trucOx .

Trang 51

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Lé Thi Thanh Hai Chwong 3: Tich phin mat

Giai

Ta ¢ S 1a hinh tron voi bién 1a dudng tron L ndm trong mit phang
x+y+z=0,c0 n=(111).

Ap dung cong thirc Stokes ta co

I = (}5 ydx + zdy + xdz = —H dydz + dxdz + dxdy
L S

= —H(COSa +¢0s B+c0sy)dS
S

. 1 1 < i , (=
VOl CoSa@ =—=, COS ff =—=, COSy = la céc cosin chi hudng cua vector phap n.

V3 NE]
Suyra | = —\@”' dS =—/3ra?.

1
V3

3.3.  Truwong vector
3.3.1. Pinh nghia trwong vector
Ta ndi rang trong mién V c6 mot truong vecto F , néu tai mdi diém M eV
x4c dinh mot dai lugng vecto hay mot ham vector F(M) = F(x, y, 2)
Nhu vay cho mét trudng vecto F trong mién V 1a cho mot ham vecto
F(M)=F(x,y,2)=P(xY,2)i+Q(x,¥,z) j+R(x y,2)k x4c dinh trong mién ay.
Truong vecto F duoc goi 1a lién tuc trong V néu P, Q, R1a cac ham lién
tuc. Truong vecto F duoc goi 1a kha vi trong V néu P, Q, R 1a cdc ham kha vi.
Vidu 3.10
a. Truong vecto van tc cia mot dong chay cé hudng tiép tuyén ddi voi dong
chay ay.
b. Truong lyc, truong gradient cia mdt mat cong nao do la cac trudong vector.
3.3.2. Théng lwgng va d¢ phan ky
¢ Thong lwgng

Cho truong vecto F(x,Y,z)=P(x,Y,2)i+Q(xv,z) j+R(x,y,z)k va mot mat
dinh hudéng Sco phap tuyén duong n. Gia st cosa, cos 3, cosy la cac cdsin chi

huéng cta n. Khi d6 dai luong
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W = I(Pcosa +Qcos 8+ Rcosy)dS =” Pdydz + Qdzdx + Rdxdy
S

w

duoc goi 1a théng luong cua truong vector F qua mit cong S.
z

Néu ta dit F, = ChﬁE thi

F =F.n=Pcosa+QcosB+Rcosy,
n

=(cosa, cos 3, cosy)

Khi d6 thong luong c6 thé viét dudi dang
W = [[F.nds X
S

Y nghia: Néu F 1a trudng toc d6 ciia dong chat 1ong thi thdng luong cia truong F
qua mit cong S 1a lugng chit 1ong chay qua S theo hudng phap tuyén n trong mot
don vi thot gian.

Vi du 3.11. Tinh thong lugng ctia truong vecto F(x,y,z)=xi+Yy]+zk qua phia
ngoai mit xung quanh ciia khéi nén tron xoay c6 truc 1a Oz, day thudc mit phang
Oxy, ban kinh R=2,d6 cao h=1.

Giai

Tacd S=S+S,-S,=S,-S,.

Do d6, thong luong cla truong vecto F 1

W = H xdydz + ydzdx + zdxdy
S

Vi S, 1a mat kin va tich phan liy theo mat ngoai nén

7R?h

l, = H(xdydz + ydxdz + zdxdy) = 3_[” dv =3. =4z
s, v

va I, = ” (xdydz + ydxdz + zdxdy) = 0

Syq:2=0

VayW =1 -1, =4z
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Lé Thi Thanh Hai

Chwong 3: Tich phin mat

s Do phan ky

Cho trudng vecto  F(X,y,z)=P(xy,z)i+Q(x,y,z)j+R(x y,z)k. Khi d6

dai lugng

vecto F .

divE=",
OX

R, R
oy oz

duogc goi la d phan ky hay divergence cua truong

% Y nghia v méi quan h¢ giira thong lrong va do phan ky

Cho trudng vecto F(x,y,z)=P(xv,z)i+Q(xy,z) j+R(x y,2)k, trong d6

P,Q,R Ia cac ham lién tuc cung véi cac dao ham riéng cap mdt cuia ching trong

mién kin V ¢ bién 1a mat S. Khi d6 dang cong thirc Gauss - Ostrogratski c6 dang

[ _V[ [ divFdv = js [ F.nds

Nhw viy thong lwong ciia trwong vecto F qua mit kin S bang tong dp

phan Ky ciia trwong vector d6 trong mién NI gidi han béi mdt S .

Gia str divF (M) lién tuc va divF(M)>0 trong mién V thi ta thiy thong

lugng W qua mit S tir trong ra ngoai 1a mot s6 dwong. Khi ay trong V ¢6 diém

ngudn. Nguoc lai, néu divF (M) <0 thi trong V c6 diém ro.

Néu xét tai diém M, eV, c6 1an can 1a qua cau Bo c6 mat cau bién Ia S thi

:divE(MO):S“V—

jj divFdV :ﬁf.ﬁds :divE(Mo)jﬂdv

[[F.nds

B

%

S

mat do thong luong cua truong F tai M,

3.3.3. Hoan lwu va vector xoay

«* Hoan luu

Cho truong vecto F(x,y,2)=P(xy,2)i+Q(x,y,2)j+R(xy,z)k xac dinh

trong mién V va L 1a mot dudng cong kin nam trong V.
Khi do dai luong

C =§>de+Qdy+ Rdz
L

duoc goi la hoan luyu cia truong vecto F doc theo dudng congkin L.
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Lé Thi Thanh Hai Chwong 3: Tich phin mat

Néu dr 13 vecto nam theo hudng tiép tuyén duong ctia duong cong L 6

cac thanh phan dx, dy,dz thi hoan luu c6 thé viét dudi dang C =<f>EdF
L

Néu F 1a truong luc thi hoan luu cia F doc theo dudng cong L chinh 12
cong sinh rabsi luc F tac dong 1én chat diém doc theo hudng cua L.

Vi du 3.12. Tinh hoan luu ciia truong vecto F(x,y,z)=x*y’i+ j +zk

2 2 _
doc theo hudng duong cua duong tron L : {X + ); =4
7=—

A Z

Giai
O »
X
Taco Czqﬂxzy3dx+dy+zdz y
] 2
-3
| L

X =2cost
Phuong trinh tham s6 ctia duong tron L 12 {y=2sint, te [0,27]
z=-3

2z
Suyra C= I [ 32cos” t.sin’t.(~2sint)+2cost |dt
0

C= T[—Mcosz t.sin*t+ 2cost}dt =87

0

% Vector xoay

Cho truong vecto F(X,y,z)=P(xy,2)i+Q(x,y,z) j+R(x,y,z)k. Khi dé

r—otfz[a_R_@jh(a_P_a_Rﬁ{@_a_Pj;:
oy oz 0z  OX ox oy

T Q| -
,O‘%)|Q)\_l
o R =

duoc goi 1a vecto xoay hay rota cua trudng vecto F .
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Lé Thi Thanh Hai Chwong 3: Tich phin mat

% Y nghia v méi quan h¢ ciia hoan luu va vector xody
Cho trudng vecto F(x,y,z)=P(xv,2)i+Q(xy,z) j+R(x y,2)k, trong d6
P(xY,2), Q(x,¥,2), R(X,y,z) la cac ham lién tuc cung voi cic dao ham riéng cap

mot cua chiing trén mat S cO bién la L. Khi d6 cong thirc Stokes c6 dang

jij(E).ﬁdS=gLSEdF

S

Nhuw viy, ta thdy rang hoan lwu ciia trwong vecto F doc theo dwong cong

Kin L bang thong lwong ciia vector xody qua mit cong S c¢6 bién la dwong L .

A

L 7

F

Trong mién V ta dat mot vong tron nho L ¢6 gin cac canh mong, néu F 4
truong toc d6 ctia dong chay thi dudi su tac dong cia F cac canh mong s& xoay
theo duong cong L quanh truc. Hiéu qua xoay (cOng sinh ra béi luc F) tao ra
“x04y” cho trudng F .

NOi mot cach khac, hoan luu dac trung cho tinh x0dy cua truong vector va
vector xody rot F dic trung cho tinh xody tai mot diém. Cuy thé néu rot F(M) =0

thi M 1a diém xoay, nguogc lai néu rot F(M) =0 thi M khong l1a diém xoay.
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