
MATH 226 Fall 2022 
Group Project 1 (also known as Assignment 7). 

Due: Friday, October 7 
 
 This first project deals with sustainable management of a renewable resource. It is an 
important concept in a number of area of the economy including fisheries, forests, and the whaling 
industry. The discipline that investigates this problem is known as mathematical bioeconomics. 
The creation, investigation and use of the models combines the understanding of mathematics, 
biology, and economics. 
 The project examines in part the earliest mathematical models developed in this field. 
Parts 1 and 2 below can be found on pages 110 and 111 of our text. 
 I will be forming teams of 3 or 4 students. Let me know 9 PM Tuesday evening names 
of any specific students you want on your team. I will try to honor your requests, if possible. 
 

 

 
3. Use the solution methods we have studied so far to see if they will provide nice closed-form 
solutions of the differential equations dy/dt = r(1 – y/K)y -  Ey and 
dy/dt = r(1 – y/k)y – h. 
 
 
4.  Problems 1 -3 are paper-and-pencil exercises that do not require a computer. 
For problem 4, you’ll investigate how MATLAB can provide additional insight about the 
behavior of the solutions to the differential equations. 

(a) Can the dsolve command return solutions to these two equations? If so, sketch the 
graphs of the solutions. 

(b) Select some reasonable numerical values for the constants r, K, E and h and produce 
direction fields for the associated equations.  Can you obtain a reasonable picture of 
the graphs of the solutions without having formulas for them? For the model in 
Problem 3, look at examples where r is smaller than, equal to, and greater than K/4. 


