ECOR 2606 Final Practice Material (Part 2)
1/. (From text 20.1) 
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Assuming that y(0) = 1, manually find y(t) for t = 0 to t = 2 seconds 

a)  using Euler's method with h = 0.5 and h = 0.25
b)  using Heuns's method (no iteration) with h = 0.5

c)  using the midpoint method with h = 0.5

Check your results by suitably adapting the sample code that has been posted.
Use function ode45 to create a plot of y(t) for t = 0 to  t = 2 seconds.

Optional: Check your plot and your calculus by finding the analytical solution and plotting this as well.

2/.  (From text 20.4) The following table gives the world population (in millions) for 1950 to 2000.
	Year
	1950
	1955
	1960
	1965
	1970
	1975

	Population
	2555
	2780
	3040
	3346
	3708
	4087

	Year
	1980
	1985
	1990
	1995
	2000
	

	Population
	4454
	4850
	5276
	5686
	6079
	


One of the simplest growth models says that
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where p is the population (in millions) and t is time (in years).

Manually determine dp/dt for each data point. Use first order central differences where this is possible and a first order forward or backward difference otherwise.  Use function gradient to check your results.

Estimate kg by applying the formula below at each of the data points and averaging the results.
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Use the differential equation and the population is 1950 (your initial condition) to predict the world population for 1950 to 2000.  Plot your results and the actual data (use markers) on the same graph.
3/. (From text 20.8) The van der Pol equation is a model of an electronic circuit that arose back in the days of vacuum tubes:
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Assuming that y(0) = y'(0) = 1, use function ode45 to create a plot slowing the value of y(t) and y'(t) for t = 0 for t = 10 seconds.

Write  Matlab code that uses Euler's method and a step size of 0.2 to  calculate y(t) over the same interval. Plot the results (using dashed line or different colours) along with the results obtained using ode45.  Are the results for t = 10 of any use at all?  Repeat the experiment using a step size of  0.01.
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