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from ga import Ga
from printer import Format, Fmt

from IPython.display import Latex

l atex(r'$\hnldsvmhnl{F}14")

(x, y, z) =

from sympy import symbols, sin, cos

symbols('x y z',
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real=True)

(o3d, ex, ey, ez) = Ga.build('e', g=[1, 1, 1], coords=xyz coords

Format()
E
Xyz coords =
n3d_n
1 0 O
0O 1 0
0O 0 1
f =o03d.mv('f"',
.F
L f=f

F = o3d.mv('F',

'scalar',

'vector',

lap = o3d.grad*o3d.grad
Tan_Fmt(1 _r'\nahla”{21')

In [ 1:

In [138]:

Out[138]:

In [139]:

Out[139]:

In [140]:

Out[140]:

Tan_ Fmt(1 _r'\nahla”™{21')

* 0 P
Vi= — +

ox2  oy*? 072
lapf = lap*f

Tanf
0if + 0if + 02f

lapf = o3d.grad |

f=True)

f=True)

(o3d.grad * f)

#lapf.Fmt(1,r'\nabla \cdot (\nabla f)')

Tanf
0f + 03f + 02f
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divF = o3d.grad|F
#divF.Fmt(1,'x =")
divF

0.F* + 0,F" + 0.F"

gradF = o3d.grad * F
#gradF.Fmt(1,r'\nabla F')

aradF

(0xF* + 0,F” + 0.F%)

+ (—0,F* + 0.F") e; Aey
+ (=0, F* + 0, F“) e, Ne;

+ (—0.F + 0,F%) ey Ne.

sph _coords = (r, th, phi) = symbols('r theta phi', real=True)
(sp3d, er, eth, ephi) = Ga.build('e', g=[1, r**2, r**2 * sin(th)

sn3d.a raw

1 0 0
0 r? 0
0 0 rZsin® ()

sn3d_arad _Fmt(1_r'\nahla')

0 1 o 1 0

V=e,— +ep—— +ey—— —
¢ or T 90 T sin (0) 09

f =sp3d.mv('f', 'scalar', f=True)
F = sp3d.mv('F', 'vector', f=True)
B = sp3d.mv('B', 'bivector', f=True)

sp3d.grad.Fmt(1,r'\nabla"')
lap = sp3d.grad*sp3d.grad
lan.Fmt(1_r'\nahla”~{2} ')
26+ 1 a+02+_2a2 1 0>
= —— - —_— r
ror  r2tan(0) 00  or?

V2

Lapf = lap*f
#lLapf.Fmt(1,r'\nabla~{2} f')

I anf
opf aéf )

1 2
reo2f + 2ro,f + 0Af + +
r2< S+ o tan (0)  sin® (0)

11/30/2015 01:46 PM



dop

3o0f4

http://localhost:8891/notebooks/dop.ipynb

In [147]: lapf = sp3d.grad | (sp3d.grad * f)
#lapf.Fmt(1,r'\nabla \cdot (\nabla f)')

lanf
Oaf 9yf )

tan (0) " sin’ (@)

Out[147]:

L >
r—2<r Orf + 2ro f + 95f +

In [148]: gradF = sp3d.grad | F
#gradF.Fmt(1,r'\nabla F')

aradF

Out[148]: F? 0pF?
—<r6rF’ +2F + + 0gF? + =2

r tan (6) sin (0)

In [149]: curlF = sp3d.grad ~ F
#curlF.Fmt(1,r'\nabla \wedge F')

curlF

Out[149]: 1
ut[149] —(r0,F? + F* — 0gF" ) e, A eg
r

1 Oy F"
+—(r0,F? + F? — A
; <r S (@) > ér e

1{ F? 0pF°
— 0pF? — A
7 <tan @ * o sin (9))39 ¢

In [150]: divB = sp3d.grad | B
#divB.Fmt(1,r'\nabla \cdot B')

divR
Out[150]: 1 Bre d0.B"®
y
- — + 9B + —— e,
r (tan @ sin (0)
1 a¢B¢¢
+—{ro.B? + B — =
r <r sin (6) ¢0
1
+ —(ro,B"” + B + 0yB"") e,
r
In [151]: F
Out[151]: F =F’e,
+ Feeg
+ F¢e¢
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In [152]: F_Fmt(3_'F')

OQut[152]: 'F = \\begin{align*} & F~{r} \\boldsymbol{e} {r} \\\\ & +
FA{\\theta } \\boldsymbol{e} {\\theta } \\\\ & + F*{\\phi }
\\boldsymbol{e} {\\phi } \\end{align*} \n'

In [ ]:
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