Dweene  theaem
J5. Frds = J[J, dv(F) av
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Computing a flux with the divergence (1)

Vector field:
F=xyz(1,1,1) = <xyz, xyt, xyz>

Domain: Cube of the form

D: {0<x<1,0<y<10<z<1}

. Rmb The 6 foces e Long
Corresponding surface S: ", ymame_hctc = 1t mtgkf be
6 faces of the cube ewiee ko wnyple J[F > d) e

JJ, div (FraV

Problem: In order to avoid a parametrization of S
— Evaluate [ [sF-ndS$ as a volume integral
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, A 2 A
Kectu {c‘d’d F - <ayz, xyz2, xyz2>

Wvagene
D(F) = 4 +%¢%t
= Yz txz +22Yy
Volume _teqial
Jy, E.nads = j))D clis (F) dy
= JO'J'J' (Y2 +x2 +xy) dzdy dx
= & j j XY dtdgd:al()mmd@
3
3
2

_—tz nw xy,z )
)j’mkg K -

-
S
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Computing a flux with the divergence (2)

F = xyz(1, 1, 1)

Samy T.

Vector calculus

DA




Computing a flux with the divergence (3)

Expression for Div(F): We have

) 0 0 0
Div(F) = I (xyz) + @ (xyz) + £ (xyz)

Computation: We find

Div(F) = yz + xz + xy
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Computing a flux with the divergence (4)

Volume integral: We get

//Lwamv

1 1 1
= / / / (yz 4+ xz + xy) dxdydz
o Jo Jo

We obtain:

//LDW“NV:j
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Computing a flux with the divergence (5)

Computation of the surface integral: The flux of F through S is

//SF-ndS:///DDiv(F)dV:i

Remark:
We get a positive outward flux
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