Appl.Maths. B242-2023: LECTURE 8

M [ﬁ} S

Lo\ @} LINE \NTtQP\/I\ [

TNy & Q\Q-AL

o ———
J gl £t )\

V ak\n




Geometrical interpretation of DIVERGENCE:
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o left and right surfaces are 'blue’

@ top and bottom surfaces are 'green’




flux out of B through blue surfaces =

F(z+Azy+ %Ay;z + %Az)
|iP(.T + Az, y+ %A% z+ %Az)

F(T‘j‘j T %ijz + %AZ)

—P(x,y+ %Ayyz + %Az)] Ay Az
flux out of B through pink surfaces =
Az‘: y |:Q(Q: + %Aa:, y+ Ay, z + %Az)

—Q(z+ LAz, y, 2+ éAz)} Az Az

P(z,y+ 30y, 2z + 1Az) -

flux out of B through green surfaces =

|iR(.r. + %A.r., Y+ %Ay, z 4+ Az)

—R(x + %AI, Y+ %Ay:z)} Ax Ay

(total flux out of B)

volume of B

= {P(Cﬁ + Ar,y+ %Ayt z+ %Az’) — Plz,y+ %Ay,z + %Az)] —LAﬁA;‘j_\z

+|Q+ §any+ Ay + 109 — Qo+ FAnys - $A0)] S2505

+ {R(;r + %A:r.!y + %Ayzz + Az) — R(z + %AL Y+ %Ay,z)] ﬁ%

Take the limit as the volume shrinks to zero:
lim (total flux out of B)

Axr — 0
Ay = 0
Az — 0

volume of B

lim
= Az — 0 ([P(I + Ar,y+ %Ay,z + %Az) — P(z,y+ %Ay,z + %Az)j|

+ Az —0 ({Q(z + %A;r, y+ Ay, z + %Az) —Qz+ %A:r,y,z + %Az)

+ Az —0 ({R(m + %Aaz, Y+ %Ay:z + Az)— R(z + %Aaf:y + %Ay,z)



. total flux out of B
lim
volume—+0 volume of B
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Divergence is ..... "the flux out of a small body divided by the volume of the body, as this volume
tends to zero."
Divergence is ...... "the limiting flux per volume out of a point.”
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Divergence is Divergence is
POSITIVE NEGATIVE
at this point. at this point.
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P=x Q=y
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