Reactor Numerical Analysis and Design
2010년 1학기

HW#1: Matrix Eigenvalue Problem for 1-D, 1-G Neutron Diffusion Equation








Due March 16
The one-dimensional, one-group neutron diffusion equation is given as follow: 
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with the zero flux boundary condition specified at both ends. Suppose a single region characterized by the following cross sections and dimension:
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The problem domain is divided into N equal sized (
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 cm) meshes. 
1. Derive the analytic solution of the above equation and find the reference eigenvalue
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.
2. Write a Matlab problem to construct a matrix eigenvalue problem by discretizing Eq. (1) using the point scheme for an arbitrary N.

3.
Find the smallest eigenvalue of the matrix eigenvalue problem for 4 values of N starting from 50 with the increment of 50. Examine the mesh size dependence of the eigenvalue error and compare with the analytic expression derived in the class. 
Notes

1. The reason for fining the smallest value of 
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 is because we are looking for the adjustment factor 
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 which would yield a nontrivial solution with the minimum adjustment. Conversely, we are seeking for the largest value for the 
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2. The Matlab function to find the eigenvalue is eig.
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