Homework 6 (Maple)

Math 21-126 

Due Date: March 31, 2005

Name:  _____________________________

Score: ______________________________

Problem 1. The US population figures for the years 1790 to 1980 are given in the table below. Assuming that the population growth is well approximated by a logistic differential equation  

1/P (dP/dt) = a – b P

where P=P(t)=population at time t(in millions) and a, b refer to some constants.

	Year
	Population
	Year
	Population

	1790
	3.9
	1890
	62.9

	1800
	5.3
	1900
	76.0

	1810
	7.2
	1910
	92.0

	1820
	9.6
	1920
	105.7

	1830
	12.9
	1930
	122.8

	1840
	17.1
	1940
	131.7

	1850
	23.1
	1950
	150.7

	1860
	31.4
	1960
	179.0

	1870
	38.6
	1970
	205.0

	1880
	50.2
	1980
	226.5


1. Plot P(t) versus t based on the data in the table.

2. First, numerically evaluate the quantity dP/dt and then calculate 1/P (dP/dt). You may use to do this calculation. 

3. Perform a linear fit for the data that you get. This should give you the values for a and b. Therefore, you now have a concrete model for population growth in the US between 1790-1980.

4. Solve this differential equation on Maple using the values of a,b from above and graph P(t) versus t.

5. Draw a direction field plot of the phase portrait on Maple (i.e. P(t) versus dP/dt using the DEplot-command that we discussed in class).  Discuss the equilibrium solutions and the stability of these solutions.

Problem 2. Two companies share a market for a new technology. They have no competition except each other. Let x(t) be the net worth of one company and y(t) be the net worth of the other. Assume that the net worth cannot be negative. Suppose x(t) and y(t) satisfy the following equations:

Dx/dt = 2 x(t)-x(t)y(t)

Dy/dt = y(t)-x(t)y(t)

(a) Are there any equilibrium points ? What are they ?

(b) Sketch the direction field for the equations using Maple (use the DEplot-command). Describe the behavior of the system in the neighborhood of the equilibrium points. 

(c) Solve also for x(t) and y(t) and plot x(t) versus t and y(t) versus t using the method outlined in class.

