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A one-dimensional convection-diffusion equation

−εy′′(x) + u(x)y′(x) = f(x), y(0) = α, y(1) = β, (1)

where 0 < ε << 1 is a constant,u(x) ≡ 1,and α, β are real numbers,is considered.From (1),

u′′(x)− ωu′(x) + ωf(x) = 0, whereω = 1/ε. (2)

3 points are used to develop a 3rd order method to approximate the lhs of(2)as in

u′′(xi)− ωu′(xi) + ωf(xi) = αiyi + αi+1yi+1 + αi−1yi−1 + βi (3)

For the third order technique,we expand yi+1 & yi−1in Taylor Series around xi up to the 4th derivative term.
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From (2), y′′i is written in terms of lower order derivatives.For the 4th and 5th order methods, we consider the next

derivative terms in Taylor expansions and proceed in a similar manner.Finally, we apply these techniques on 2 test

problems and compare stability. (Received September 16, 2008)
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