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Differential Equations



Section 11.1

A differential equation  is an equation that contains an unknown function and some of its derivatives.  

Example 1   Population Growth


One way to model the growth of a population is to assume that the population grows at a rate proportional to the size of the population.  


If t = time and P = the population, then the rate of growth can be modeled by the following differential equation.
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, the model assumes that the population keeps increasing as time passes.


To guess a solution, think of a function whose derivative is a multiple of itself.  Some solution curves are shown below.
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The Maple commands to solve this equation are:





eq:=diff(P(t),t)=k*P(t);
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dsolve(eq,P(t));
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_C1 and k are constants which need to be determined based on the population.

Example 2  Modified Population Growth


Usually, populations cannot grow without bound.   Many populations start by increasing in an exponential manner, but start to level off when they reach the carrying capacity of a particular environment.  If the carrying capacity is K, then population growth can be modeled by the following equation.
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One such equation is 
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.  The solution curve is shown below.  
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eq:=diff(P(t),t)=1.4*P(t)*(1-P(t)/100);
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f:=dsolve({eq,P(0)=10},P(t));
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Class Exercises

1. Show that 
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2.
Verify that 
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3.
For what values of k does the function 
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