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Volumn integration of a scalar field, such as the density field p(r) = p(x,y, z)

Uf[f’(r)]dr = ﬁf[p(x,y,Z)] d’x = fff[p(x,y,Z)] dx dy dz
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Given a scalar field f(r) = /() = f(x,y, z), then the gradient of f(r) is

grad f(r) = Vf(r) = faf();xy' Z) + )’}af(g’yy' Z) + af@;’zy' Z)

Vector differential operator
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Given a vector field A(r) = A(¥) = XA, (x,y,z) + YA, (x,y,z) + Z2A,(x,y,z), then the divergence of A(T) is
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divA(r) =V-A(r) = 35

and the curl of A(r) is
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Vector Analysis F-

dr = #dr + 0rd0 + 2dz

Volumn integration of a scalar field, such as the density field p(r) = p(r, 6, 2)

] f f [o(r)]dr = j j f [o(r,6,2)] d®x = f f f [o(r,6,2)] dr rd6 dz
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Given a scalar field f(r) = f (1) = f(r, 0, z), then the gradient of f(r) is

grad (1) = Vf(r) = f%) v o 0;99,@ , 2af(g,ze, 2)

Vector differential operator

Given a vector field A(r) = A(¥) = # A (r,0,2) + 0 Ag(r,0,2) + 2 A,(r,0,z), then the divergence of A(r) is

0A A 10A 0A
divA(T) =V-AQ@) = arr+ rr +— 699+ aZZ

and the curl of A(r) is

B . 104, 04y ~ (04, aAz) A{@Ag 16ArLA9>
curl Ar) = VXA = (55 =0 )+ O[T =57 )+ 25 —gg +

()

(6)

(7)

(8)



Vector Analysis BkE2L1E

dr =7dr +0rdf + ¢ rsinfde

Volumn integration of a scalar field, such as the density field p(r) = p(r, 6, ¢)

[[[eenar = [[[1o6.0.001 ¢ = [[[166.0.0)1 drrag rsina dg = [[[1o(r. 0,311 sing dr o dg

Vector differential operator
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Given a scalar field f(r) = f (1) = f(r, 0, ¢), then the gradient of f(r) is

of(r,6,9) ~10f(r,6,¢) . 1 0f(r,6,

Given a vector field A(r) = A(¥) = # A(r,0,0)+0Ay(r,0,0) + ¢ Ay (1,0, ), then the divergence of A(7) is

: B _0A; 24, cosOAy 104 1 04y
dvA(r) =V-A@) = or * r - rsin@ " r 00 ' rsinf ¢

and the curl of A(r) is

. [1044 1 04y cosOA, ~( 1 04, 04y Ay ~(0Ag 104, Ay
curIA(r)-VxA(r)-r(; 96 rsinf d¢ + rsinf ) 9<rsin6 d¢ ar r * \or rao ' r
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