
MA3514 — Assignment No. 3

1. Write down the solution of the linear boundary value problem

y′′ + p(x)y′ + q(x)y = 0 for a < x < b

y(a) = α, y(b) = β,

based on the solutions of the two initial value problems:

y′′1 + p(x)y′1 + q(x)y1 = 0, y1(a) = 1, y′1(a) = 0

y′′2 + p(x)y′2 + q(x)y2 = 0, y2(b) = 1, y′2(b) = 0.

2. Solve the two-point boundary value problem

y′′ + (1− x)y = x2

y(0) = 1, y′(1) = 2

with a second order finite difference method and grid size h = 0.4.

3. Let {φj} be the piecewise linear functions used in the finite element method and

akj =
∫ b

a
[−φ′kφ′j + p(x)φkφ

′
j + q(x)φkφj]dx.

When p and q are constants, verify the formulae:
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where h = xk − xk−1 and H = xk+1 − xk.

4. Use the finite element method to solve the following boundary value problem

y′′ + (2− x)y = 1, for 0 < x < 1

y(0) = 1, y(1) = 0

based on equally spaced grid points and the grid size h = 1/3.

5. The following eigenvalue problem has a sequence of eigenvalues and eigenvectors.

u′′ + λ(1 + x2)u = 0 for 0 < x < 1

u(0) = u(1) = 0.

Use shooting method (with the secant method as the nonlinear equation solver),

find at least one eigenvalue and one eigenfunction. You can do this in MATLAB.

Submit your own MATLAB programs and a plot of the solution.
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