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Computing a flux with the divergence (1)

Vector field:
F = xyz È1, 1, 1Í

Domain: Cube of the form

D : {0 Æ x Æ 1, 0 Æ y Æ 1, 0 Æ z Æ 1}

Corresponding surface S:
6 faces of the cube

Problem: In order to avoid a parametrization of S

Òæ Evaluate
s s

S F · n dS as a volume integral
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Computing a flux with the divergence (2)
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Computing a flux with the divergence (3)

Expression for Div(F): We have

Div(F) = ˆ

ˆx
(xyz) + ˆ

ˆy
(xyz) + ˆ

ˆz
(xyz)

Computation: We find

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

Volume integral: We get
⁄ ⁄ ⁄

D
Div(F) dV

=
⁄ 1

0

⁄ 1

0

⁄ 1

0
(yz + xz + xy) dxdydz

We obtain:
⁄ ⁄ ⁄

D
Div(F) dV = 3

4
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Computing a flux with the divergence (5)

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

S
F · n dS =

⁄ ⁄ ⁄

D
Div(F) dV = 3

4

Remark:
We get a positive outward flux

Samy T. Vector calculus Multivariate calculus 196 / 196


