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Example:  Exercise 23, Section 16.7 (The Flux Integral)

Below, we look at the built-in "Flux" command, and how to do the computation by 
hand.
We also look at the nice graphics features!

# D e f i n e  t h e  v e c t o r  f i e l d :
wi th(VectorCalculus) :   w i th(Student [VectorCalculus] ) :
F : = V e c t o r F i e l d ( < x * y ,  y * z ,  z * x > ) ;

#Def ine  the  sur face :
S:=<u ,  v ,  4 -u^2-v^2>;

#  P l o t  t h e  f l u x :
F l u x ( F ,  S u r f a c e ( S ,  u = 0 . . 1 ,  v = 0 . . 1 ) ,  o u t p u t = p l o t ) ;
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F l u x ( F ,  S u r f a c e ( S ,  u = 0 . . 1 ,  v = 0 . . 1 ) ) ;
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F l u x ( F ,  S u r f a c e ( S ,  u = 0 . . 1 ,  v = 0 . . 1 ) ,  o u t p u t = i n t e g r a l ) ;

#  Comput ing  the  f lux  "by  hand" :   F i rs t  subs t i tu te  the  sur face  
f u n c t i o n s  i n t o  t h e  v e c t o r  f i e l d :
F 1 : = s u b s ( { x = S [ 1 ] ,  y = S [ 2 ] ,  z = S [ 3 ] } , F ) ;

#  F i n d  t h e  s u r f a c e  n o r m a l  v e c t o r  ( n o t  a  u n i t  v e c t o r ) :
N : = C r o s s P r o d u c t ( d i f f ( S , u ) ,  d i f f ( S , v ) ) ;

#  Compute  the  f lux  in tegra l :
Integrand:=DotProduct(F1,N);

F F : = i n t ( i n t ( I n t e g r a n d , v = 0 . . 1 ) , u = 0 . . 1 ) ;

Other tips:

(1)  Remember to use the multiplication sign, *, where needed!
(2)  The exponential function is not e^x, it is exp(x)


