
def d e r i v a t i v e s i n s p h e r i c a l c o o r d i n a t e s ( ) :
Pr int Funct ion ( )
X = ( r , th , phi ) = symbols ( ’ r theta phi ’ )
curv = [ [ r ∗ cos ( phi )∗ s i n ( th ) , r ∗ s i n ( phi )∗ s i n ( th ) , r ∗ cos ( th ) ] , [ 1 , r , r ∗ s i n ( th ) ] ]
( er , eth , ephi , grad ) = MV. setup ( ’ e r e th e t a e ph i ’ , metr ic=’ [ 1 , 1 , 1 ] ’ , coords=X, curv=curv )
f = MV( ’ f ’ , ’ s c a l a r ’ , f c t=True )
A = MV( ’A ’ , ’ vec to r ’ , f c t=True )
B = MV( ’B ’ , ’ grade2 ’ , f c t=True )
print ’ f = ’ , f
print ’A =’ ,A
print ’B =’ ,B
print ’ grad∗ f = ’ , grad∗ f
print ’ grad |A =’ , grad |A
print ’−I ∗( gradˆA) =’ ,−MV. I ∗( gradˆA)
print ’ gradˆB =’ , gradˆB
return
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