




















• whether the equation is homogeneous or inhomogeneous.

The ‘kind’ of an integral equation refers to where the unknown function

appears in the equation. If the unknown function only appears under the

integral sign then the equation is said to be first-kind, whereas if it appears

outside the integral sign as well then it is said to be second kind.

The interval of integration determines whether the integral equation is a

Volterra equation or a Fredholm equation. If the interval of integration is

definite then the equation is said to be a Fredholm equation. If however the

interval of integration is indefinite then the equation is said to be a Volterra

equation.

The equation is said to be singular if the interval of integration is indefinite

or if the integrand is unbounded at any one or more points in th





Suppose we are trying to find an approximation to the integral equation

Aχ = f,

where









where the function h(x, y) is the still water depth at the location (x, y) and





of small-amplitude sinusoidal ripples). This lack of accuracy led to many

authors having to model ripple bed problems by alternate means. In 1995,

Chamberlain and Porter developed the modified mild-slope equation as an al-

ternate approximation technique. It has been found that this approximation

can more accurately predict behaviour over a wider range of topographies.

The methods of solution discussed in the ensuing chapters are equally ap-

plicable to the modified mild-slope equation and the mild slope equation,

the only difference being the inclusion of the extra two terms in the initial

equation.
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ζ(x) =







A−eik0x + B−e−ik0



ζ ′(l+) = ζ ′(l−) −
u′(l−)ζ(l)

2u(l)
.

This pair of equations tells us that although ζ







were to set A− = 0 then the coefficients could be calculated in the same way

but they would be different to the coefficients above.

If we regard the right-hand sides of (4.9) and (4.10) as known t

















= Jjk(χj, ϕk) + (fj − Aχj, δϕk) + (δχj, Pfk − A∗ϕk)

+ O(||δχj||||δϕk||)





finite-dimensional trial spaces from which the approximations are selected.

We seek an approximation to χ which is the solution of the integral equation

χ = f + LPχ





which he produced a graph of |R| against ws, a dimensionless parameter.

The paper presented by Chamberlain (1993) considered the reproduction of

Booij’s graph using a very similar method to the one set out in this disser-

tation. He produced results that to the naked eye seemed to be identical to

the original set produced by Booij. To confirm the accuracy of our methods

we are here again interested in reproducing Booij’s results for the MSE.

In Booij’s original paper, all length scaling is conducted with respect to the

deep-water wavenumber σ2

g
. Chamberlain chose to non-dimensionalise all

length values with respect to l and create a non-dimensional H(x) instead of



The program was run using σ2

g
= 1 and for values of ws between 0.05 and

6. The number of discrete points in each interval used for the numerical

computation of the integrals was 200. This ensured that the step size was

small which is crucial when performing numerical integratio
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very different. The MSE picks out that there should be a peak at β = 1 but

it does not predict the correct value at the peak. It also completely misses

the peak at β = 2. The MMSE does however pick out the correct values at

the peak at β = 1 and β = 2. This graph is again identical to the naked eye

to the graph produced by Chamberlain and Porter.
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