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Differential Equations in Maple.
Using the dsolve and DEplot commands.
The exponential growth model is   .

d e  : =  d i f f ( y ( t ) , t )  =  k * y ( t ) ;

To solve a differential equation in Maple use the dsolve command
d s o l v e (  d e ,  y ( t )  ) ;

That is the general solution.  Maple uses _C1 instead of c for the constant of integration.  
Here is how you specify an initial value e.g.  to obtain a particular solution.

d s o l v e (  { d e , y ( 0 ) = 5 } ,  y ( t )  ) ;

Note, the solve command does not work
s o l v e (  d e ,  y ( t )  ) ;

E r r o r ,  ( i n  s o l v e )  c a n n o t  s o l v e  e x p r e s s i o n s  w i t h  d i f f ( y ( t ) ,  t )  f o r  y ( t )

The differential equation for Newton's law of cooling is   where
    is the temperature of the body at time t, 
    is the Ambient temperature (assumed to be constant) and
    is the cooling rate constant.

N L C  : =  d i f f ( T ( t ) , t )  =  k * ( A m - T ( t ) ) ;

d s o l v e (  N L C ,  T ( t )  ) ;

d s o l v e (  {  N L C ,  T ( 0 ) = 6 0  } ,  T ( t )  ) ;

To graph the solution we need to fix values for the parameters 
Am  :=  20 ;
k  : =  0 . 1 ;

NLC;

s o l  : =  d s o l v e (  { N L C , T ( 0 ) = 6 0 } ,  T ( t )  ) ;

Notice that dsolve returns the solution as an equation.  To graph the solution we need to 
extract the right-hand-side of the equation.
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p l o t (  r h s ( s o l ) ,  t = 0 . . 3 0 ,  y = 0 . . 7 0  ) ;

Let's generate a plot for several different initial values.
i n i t T e m p s  : =  [ 0 , 1 0 , 2 0 , 3 0 , 4 0 , 5 0 , 6 0 ] ;

f o r  i  t o  n o p s ( i n i t T e m p s )  d o
    i n i t v a l  : =  i n i t T e m p s [ i ] ;
    s o l [ i ]  : =  d s o l v e ( { N L C , T ( 0 ) = i n i t v a l } ,  T ( t ) )  ;
od;
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s o l s  : =  [ s e q (  r h s ( s o l [ i ] ) ,  i = 1 . . n o p s ( i n i t T e m p s )  ) ] ;

p l o t (  s o l s ,  t = 0 . . 3 0  ) ;

This plot together with the field plot can be generated using the DEplot command in the 
DEtools package.

with (DEtoo ls ) ;
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in i tTemps  :=  [ T ( 0 ) = 1 0 ,  T ( 0 ) = 2 0 ,  T ( 0 ) = 4 0 ,  T ( 0 ) = 6 0 ] ;

D E p l o t (  N L C ,  T ( t ) ,  t = 0 . . 3 0 ,  i n i t T e m p s   ) ;

There are many options.  Three are illustrated here
D E p l o t (  N L C ,  T ( t ) ,  t = 0 . . 3 0 ,  T = 0 . . 7 0 ,  i n i t T e m p s ,  l i n e c o l o r = b l u e ,  
arrows=medium );

You can also get an animation by specifying animatecurves = true
D E p l o t (  N L C ,  T ( t ) ,  t = 0 . . 3 0 ,  T = 0 . . 7 0 ,  i n i t T e m p s ,  l i n e c o l o r = b l u e ,  
arrows=medium, animatecurves=true );

Here is the Logistic growth equation
  is the carrying capacity of the population
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  is the constant such that  is the natural growth rate.
L G  : =  d i f f ( y ( t ) , t )  =  a * y ( t ) * ( Y m - y ( t ) ) ;

a  : =  0 . 0 1 ;  
Ym :=  20;

d s o l v e (  L G ,  y ( t )  ) ;

s o l  : =  d s o l v e (  { L G , y ( 0 ) = 1 } ,  y ( t )  ) ;

p l o t (  [ Y m , r h s ( s o l ) ] ,  t = 0 . . 5 0 ,  y = 0 . . 2 2 ,  c o l o r = [ p u r p l e , b l u e ] ,  t h i c k n e s s =
[ 3 , 2 ]  ) ;

i n i t P o p s  : =  [  y ( 0 ) = 0 . 1 ,  y ( 0 ) = 1 ,  y ( 0 ) = 1 0 ,  y ( 0 ) = 1 5 ,  y ( 0 ) = 2 5  ] ;

c o l s  : =  [b lue ,green,b lack ,cyan,navy] ;

D E p l o t (  L G ,  y ( t ) ,  t = 0 . . 5 0 ,  i n i t P o p s ,  l i n e c o l o r = c o l s ,  a r r o w s = l a r g e   ) ;
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