Project for Razia Farah

Population Study with Differential Equations

1. Explore the literature on the Lotka-Volterra model for predator prey interactions. Write the basic equations for this model and appropriate variations. Justify the form of the model. 
2. Perform a basic equilibrium analysis for the general model and discuss the behavior of your model near the equilibria.

3. Below are data from the Hudson Bay company from pelts collected between 1900 and 1920. Fit these data to your model, then perform a simulation and show how well it matches the data. (Hint: you will need to use at least an Improved Euler’s solver to fit the data reasonably though MatLab routines are better.)

	   Year
	Hares (x1000)
	Lynx (x1000)

	1900
	30
	4

	1901
	47.2
	6.1

	1902
	70.2
	9.8

	1903
	77.4
	35.2

	1904
	36.3
	59.4

	1905
	20.6
	41.7

	1906
	18.1
	19

	1907
	21.4
	13

	1908
	22
	8.3

	1909
	25.4
	9.1

	1910
	27.1
	7.4

	1911
	40.3
	8

	1912
	57
	12.3

	1913
	76.6
	19.5

	1914
	52.3
	45.7

	1915
	19.5
	51.1

	1916
	11.2
	29.7

	1917
	7.6
	15.8

	1918
	14.6
	9.7

	1919
	16.2
	10.1

	1920
	24.7
	8.6


4. Discuss how the model could be improved and sources of error. 
