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The Lead model

A(t) is the amount of lead in the blood at time t
B(t) is the amount of lead in the bones at time t
J is the amount of lead going into the body from the environment (assume constant)

The following figure was created in Maple: see Drawing under the Insert menu.
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Let A(t) be the 
amount of lead in 
A at time t.

Let B(t) be the 
amount of lead in B
at time t

e q 1  : =  d i f f ( A ( t ) , t )  =  J  - k 1 * A ( t )  -  k 3 * A ( t )  +  k 2 * B ( t ) ;
e q 2  : =  d i f f ( B ( t ) , t )  =  k 1 * A ( t )  -  k 2 * B ( t ) ;

Equilibrium occurs when .
s y s  : =  {  r h s ( e q 1 )  =  0 ,  r h s ( e q 2 )  =  0  } ;

L e a d E q u i l  : =  s o l v e (  s y s ,  { A ( t ) , B ( t ) }  ) ;

s o l  : =  d s o l v e (  { e q 1 , A ( 0 ) = 0 , e q 2 , B ( 0 ) = 0 } ,  { A ( t ) , B ( t ) }  ) :
UGLY FORMULA not shown

J  : =  1 ;
k 1  : =  0 . 1 ;
k 2  : =  0 . 0 2 ;
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k 3  : =  0 . 1 ;

LeadEquil;

s o l ;

m a p (  F ,  { a , b , c }  ) ;

m a p (  r h s ,  s o l  ) ;

p l o t (  m a p ( r h s , s o l ) ,  t = 0 . . 2 0 0  ) ;

m a p (  F ,  { a , b , c } ,  x  ) ;

m a p (  l i m i t ,  { A ( t ) , B ( t ) , C ( t ) } ,  t = i n f i n i t y  ) ;

m a p ( l i m i t ,  s o l ,  t = i n f i n i t y  ) ;

LeadEquil;

w i th (DEtoo ls ) :



>  >  

>  >  D E p l o t (  { e q 1 , e q 2 } ,  { A ( t ) , B ( t ) } ,  t = 0 . . 3 0 0 ,  
{ [ A ( 0 ) = 0 , B ( 0 ) = 0 ] , [ A ( 0 ) = 1 0 , B ( 0 ) = 0 ] , [ A ( 0 ) = 1 0 , B ( 0 ) = 8 0 ] } ,  
l inecolor=blue, numpoints=200, arrows=medium );


