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. Expression of (P n in (4.4)

The particular solution 4{? is obtained as
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Unfortunately we could not find biharmonic functions in their closed forms
to make the logarithmic terms in (1) satisfy the no-slip condition on the
cylinder surface. Hence, these terms were expanded in Fourier series and
the biharmonic functions, which were constructed by considering the fact that
the functions x-f, y-f and r*f are biharmonic if f(%,7 ) is harmonic, were

used in order to make each of the Fourier components satisfy the no-slip

condition.

2. Evaluation of the constant C in (4.7)

The Jacobian of the right-hand side of (4.5) becomes
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and Z=7/2. 1If we make the integral representation of = 2% by use of
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(4.6) ( X=Tcoa(6-9) , Y= Fain(6-o) ), it does not have a finite value and its



integrand is divergent in 0(W2/%, ) as z=F/2+0 . We subtract a known
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function which has the same asymptotic form as that of Eﬁ; except the third

term of (4.7). As a function which ﬁas the asymptotic form
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Taking the Laplacian of (6), we have the equation
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Therefore, the integral representation of ¥ becomes
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and the constant C in (4.7) can be calculated by
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The integrand of (11) is nonsingular at Z=0 and approaches zero in O([/%?)

as Z»o. The numerical integration yields C£0.0515.

3. Results of matching to O[ R/(fnk)z 1

Ms, in 4’1'3 also participates in the matching of O[ |/(fulR)* ] in the
description of the outer variables, and it should be determined by the matching
about FInF of o[ [ /(§,R)® 1. Although the particular solution of &, ; would
have to be evaluated in order to cornpléte the matching of O[ | /(#, RP1, the
close examination makes it clear that the particular solution of ¥o3 has no
function of ¥ alone and we need to consider only its homogeneous part in the
determination of Mj; . The matching about FfnF of O[ t/(_Q,,[R)3 ] yields
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we have
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