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§ Divergence of vector field X is given by divX =tr(VX)

In coordinates this is divX =dx'(V , X)

8xi
And with repect to an orthonormal basis divX =g(V , X,%)
P~ X
Now A, :X—>V,W » S"HZEfER > [X|=1
Bt (A) = —— [ <AXX), X >dS AR p.280)
W4 gt
3. W=(x+2y » 4x+3y) 3K div W=
X =(cos@,sinf) > W(X)=(cosé@+2sinf,3cosé+4sinb)
AT<W(X), X >=cos’ @+6sin@cos@+3sin* 0 » o, =2rx
L[ <W(X), X >ds =Er”(cosz9+65in90036’+33in29)d6?
wn—l gt 7T o0
_ 2 A3y i or—a—divw
27 2
EEAE n=2 FYFE T
VY =) (XY —rijkxj\(k)ii
i OX
W=(x+2y,4x+3y),X=(u,v) =u 9 + vg
ox oy
i O 0 0 0 0 0 0
VW=>» XW' —=(uU—+Vv—=)(X+2y) —+(U—+Vv—)(4x+3y)—
X Z % ( o ay)( Y)ax ( o ay)( Y)ay
0 0 u
=U+2v)—+(4u+3v)—=
( )ax ( )ay AN(VJ
1 2 )
FirLL Ay =( 4 3] [RIEor #%47] p.281]
divw =tr(VW)

0 0
V-W=—(x+2y)+—(4x+3y)=1+3=4
e+ —( y)

HlI divw

(o,O)Z%J;J.V'WdV =%><4><jvjdv =4 > St v 2 EfE -



HTdiVW [ )= tr(A) = 4
=
SRR TS Manifold £ T %0
TR #1281 fte—1T30 + SR SR B T
m L Manifold | AZEHERISES E IR » DR
A =div(grad) o
1F Manifold M _I= grad f &—{E[a&EY; > RS EE/ENE < gradf (x),v >=df (v)

Div (VEFEEH L, (dV) = (divX)dV EF div X >

Laplacian Af =

Horr L /2 Lie derivative » dV =dx* A... A dx" /2 volume element

EIR > B3 divergence IS —FEEFEE divX =tr(VX)
1R I Laplacian f :=div(grad f)

§ Maxwell H1E
V-E=4npo

vxE=-12

c ot
V-B=0

yxp=1E 47
c ot C

[Spacetime and Geometry] p.101

§ Covariant divergence of V*

A
V VA =0V +ThY

1
GIEEES F“ 8«/ V”— 8ﬂ(1/g “)
Jlgl o



