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Detta ar anvandbart di
en nivayton [Ky ,
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Vi vet att if= G

Alltsa as = 1G1 dxdy Com oto

Mantelarean hos en star med radie R >0.

((x ,y ,z)e(R3/G(xy ,z) = x2 +y + z2- R2 = 0)
*

MG = (2x , by , 2z) Vi undersober den del dar
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as=Cddg=Verdie
- dedyMantelytan = 1)) 1 dS = 2) Mix-y =

= 2(zredb = 4 dr =

-
Tt = R - r2 tr= 0
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Ex Berahna ( zdS de

3 = &z =Up oh 01z<1)

(iv) = (air
,
Ver
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,
0, = 10 ,

1, 2

B z d = 1) Ve . Untrz dudr =

4+ 24/

3
policOrderairdersa

Fdesintegrater
Vi tanker oss en vatska som flodar : IR3 och
vi vill berakuar hur mycket ratska som flyter
genom en yta : (RP.
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# T
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Vi integrevar E .

N Over ytam -

Flodesintegralen = SE .T dS

Hur hittar vi normalfltet T ?

Givet en parametrisering si har vi en kandidat
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=> F=

6) F . NdS=) E . /N de

= 3) E .F dud
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Vi Kan anvanda 3 = 4 (x ,y ,ze R3 /G(x , y ,
z) = 0)

om vi kinner tile Glyiz) .

os = 1Gdx
↑ = * Celler -T all

=>IdS = I < dry
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Det finns ytor somA ensidig
inte ar orienterbara. Ett exempel -A
Mobiusbandet
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Klistra efter -
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Ex Berakun flodet au F(x ,y ,
z) = (z ,

0
, x2) uppat

genom
z =X2+y 2 Over-1 <x21 och

-1 y [1 .
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M (v) = (n , v ,
n 2 + v2)

- = (1 , 0 ,
2) = 10 , 1 ,2

F = / el = 1-2u,ee↳

O

(pekar at ratehell

1C' (z, 0, x2) . F dude
= &'C' (v2+ r3 0

, 44 · /-In, - v , 1) dude

=I'd -En In2 + v2) th2 dudv =

= 11. - 2n3 - Inv2th2 dudr =
= 1 C 24" -n22, jata
= ! Edv = E .

MG(x
,y ,z)= x2+y - z

-G= (1x, By , - 1) <P
= /-2x

, Ey , ll
Gz

Pekar att ratt hall .
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!'I' F . PC dady = 15 - Ex(x2+y 4 + x2 do
e

=... = 4/3
.

Gient , Argen rotation.

Vivet att gradient tile f : IR" -> Rar

if = (0...
Gradienten ger den riktingi vilken
Funktione vaxer snabbast.

Vi introducerar nu en formell
vektorvard differentialoperator .

Nablaoperator D= /%.....
Definition : F:"-> IR" vektorfelt

(en funktion) 1) div F= DoF = OF + OF . . .
lett vektorfalt) 2)F = Curl F = DXF

Funkar ocksa i R2sarskiltsaut
= Lo e I

Fr F2 Fz
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Ex F(x,y ,z) = (xy, y2 - z2, yz)
diF = (xy)+ (y2 - z7) + z(yz)

=

y + 2y + y = 4y

Caf = /e
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= (z - (2z)
,
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