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Due 12/9/15
1. 
The Lotka-Volterra differential equations given below describe the relationship between populations of  prey (x1) (say rabbits) and a predators (x2) (say foxes).  Assume A=1, B=1, C=1, and D=1.  Assume initial conditions at t=0 of x1= 5, x2=1.
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a.
Give the system equilibrium points.

b.
With a time step of of t=0.1, use Euler’s method to determine the solution at t=2.0.  Give the values at each time step.  
2.
Repeat 1.b using the second order Runge-Kutta method.  Compare the accuracy with problem 1.
3.
Repeat 1.b using the second order Adams-Bashforth method.  Compare the accuracy with problems 1 and 2.  Use the second order Runge-Kutta method to start the first iteration.  
4.
An electro-mechanical system has the following nonlinear dynamic model:
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a) Write it in standard state-space form for the dynamic state vector [image: image4.png]


. Find all equilibrium state vectors with [image: image6.png]


.

b) Given the initial condition [image: image8.png]


, use the RK2 method to compute [image: image10.png]x(At)



 with the stepsize [image: image12.png]0.01



. 
5.
Using the data for the B7Flat_Eqv case in Lecture 24, manually create an equivalent system eliminating buses 1, 3, and 5.  Give the bus admittance matrix for the modified system, and the impedance of the new lines created by equivalencing.  
6. 
Read the following paper and in particular its Section II on GIC modeling. What kind of numerical algorithms that have been covered in this course should be applied for solving the GIC modeling problem?

H. Zhu and T. J. Overbye, ``Blocking Device Placement for Mitigating the Effects of Geomagnetically Induced Currents,'' IEEE Trans. Power Systems, June 2015.
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