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Abstract

The velocity potential of the Kelvin ship-wave {s fundamental in the

mathematical theory of the wave resistance of ships but is difficult to

evaluate numerically. We shail be concerned with the fntegral term

F(x,p,) = J exp{-}pcosh(2u-la)} cos{xcoshu)du

-0

in the source potential, where x and p are positive and -ir ¢ a ( ir,

which is difficult to evaluate when x and p are small. It will be

shown here that

F(x,p,a) = $f(x,p,a) + if(x,p,-a) + §f(-x,p,a) + $f(-x,p,-0a),

where f(x,p,a) = Po(x,pe~12) 5 gu(x,pel®) cy(x,pe-19)

+ Py ( ) 3 8l ) by )
+ Y gn ) ag( ).

In this expression each of the functions gp( ), ag( ), byl

cp( ), satisfies a simple three-term recurrence relation and tends rapidly
to O for small x and p when m - =, and the functions Pq( and
Py ( ) are simply related to the parabolic cylinder functions of the

single variable -ix(2p)"} elic
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