Appendix B Gauss Theorem
(or Gauss Divergence Theorem)

ng HH B2 /& A
Show that
Bl 3= [l 5
S(Vol.) Vol. e-0
yields
V.E = Pe
€o

and vice versa (the other way around).
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Let us consider an infinitesimal volume Vol.= AxAyAz
centered at (xg,Vy,25). The charge density inside this
volume can be considered as a uniform function, thus we

X0, Vo, Z
jff ~ Pc (X0, Yo, Zo) AxAyAz (B.1)
Vol. EO €o

and the surface around the infinitesimal volume Vol. =
AxAyAz should locate at x = xy + 4x/2, y =y, + 4y /2, and
zZ=2zy+A4z/2. Thus

have
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Substituting Equation (B.1) and (B.2) into the following

equation
Bk Il e
S(Vol) Vol. EO
It tyields
Ax Ax
EX (xo + 7,}/0, Zo) AyAZ - EX (xo - 7,}70, Zo) AyAZ

Ay Ay
+ E, (xo,yo + 7,20) AxAz — E,, (xo,yO - ZO) AxAz

Az Az

+ E, (xo,yO, Zg t+ 7) AxAy — E, (xo,yo, Zy — 7) AxAy

_ P (X0, Yo, Zo)
€o

AxAyAz
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Multiplying the above equation by 1/ AxAyAz, it yields

Ey (xo + ATx»YO»Zo) — E, (xo — ATx»YO:Zo)

Ax
E, (Xo:)’o T ATy»Zo) — Ly (Xo:)’O - ATy»Zo)

_I_

Ay
E, (xo» Yo, Zg + AZ—Z) —E, (xo: YorZo — %)

_|_
Az

_ Pc(X0, Yo, Zo)
€o
For an infinitesimal vol. 4x Ay Az, it yields

E pc] Q.E.D.

V- -E=—
€o (x0,Y0,Z0)
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Likewise, for
Pc
€o

# E-d&:ﬂf Pe q3x
S(Vol.) vol. €0

in an infinitesimal vol. 4x 4y Az.
HEPFAERI/NSIEEN LR - FiE#ARRsiE - MAHARY " Eig
7. EEMEEHE AR TRINEN "HEAHEES . - SR
V-E=p./e, OTHEBUTEAFER

V-E =
it yields
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Likewise, V - B = 0 yields

# B-di=0
S(Vol.)

IEAE R BT DGR BB 5 AR B SE IR A 35 LR © ("R ag PR )
Likewise, the continuity equation

Jd - .
’E-I_V“ - V]na =—-n,V-V,
B, MRCE K,

AT

yields, for incompressible fluid, AR %4
where incompressible fluid is defined by

[a+17 \7] _
FIRCERE LGP

a

along the trajectory of a fluid element
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