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Technical Comments.
Comments on the Two Notes "Correct

Formulation of Airfoil Problems in
Magnetoaerodynamics"

D. N. FAN* AND G. S. S. LUDFORDt
Howard University, Washington, D. C.
and Cornell University, Ithaca, N. Y.

IN a recent paper,1 Dragos has returned to the question we
clarified2 some time ago. In reference to our paper he

states that ". . .the kernels of the integral equations to which
the solution of the problem is reduced are expressed by diver-
gent integrals (e.g., 7±). Under such conditions the solu-
tion given by the mentioned authors cannot be valid."

The first part of this statement is correct; the second is not.
Such divergent integrals are generalized functions (distribu-
tions), as he himself recognizes in discussing the alternative
formulation which we gave. Both of our solutions, if this
term can be used for the reduction of a problem to an integral
equation, are valid. Since the purpose of his Note could be
misunderstood, it may be useful to explain exactly what it
contains.

He starts by rederiving the integral equation for the pres-
sure jump which we gave in our paper. The method is the
same; the notation is slightly changed (his kernel K is our
—2J). He then notes that the kernel is given by a divergent
integral and interprets it as a generalized function. For super-
sonic motion the resulting equation is of Fredholm type,
whereas for subsonic motion he uses a standard technique3 to
make it so.

In short, our paper stands. But Dragos has made the very
interesting observation that there is always a Fredholm inte-
gral equation underlying our treatment of the crossed-fields
case.

We take the opportunity of correcting a few typographical
errors in the two Notes.

Our note1

In 6 below Eq. (4): A2 - (3 should read A2 - p\ In
F± below Eq. (15): q should read X. In 7± below Eq. (15):
iRm\~l should read (iRm\) -1. In / below Eq. (16): (\~2A2

— 1) should read (X~2r2 - 1) in the first bracket, and (\-2s2

— 1) in the second.

His note2

In Eq. (24):

/
+! /* 00

should read I _

In Eq. (31): F should read /. In Eq. (31'): n should read
m.
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Reply by Author to D. N. Fan and
G. S. S. Ludford

L. DRAGOS*
Faculty of Mathematics and Mechanics,

Bucharest, Rumania

IN their comments on my paper, D. N. Fan and G. S. S.
Ludford refer to the formal aspect of the problem.

1) The statement I made in Ref. 1, according to which the
solution given by Fan and Ludford2 cannot be valid, was
based upon the observation that the general solution given by
the authors:

u(x,y) = f
J — c

uexp(-i\x)d\,

[where u, v, p are determined with the aid of formulas (7) and
(8)2] has to be modified. In case this modification is not ef-
fected, the functions u, vy p no longer remain bounded for |X|
—>• °° (the behaviour of r2 and s2 is similar to that of X2 for a
large X) and therefore the Fourier integrals (Eq. 1) cannot be
defined. Consequently, this form of the solution cannot be
valid and hence the respective paper has to be entirely remade.

The authors agree with my first statement that the kernels
of the integral equation (e.g., I± in Ref. 2) are divergent. The
study of these integrals and their reduction to convergent inte-
grals by using the theory of distributions, is however not to be
found in Fan and Ludford's paper. In the absence of such a
study it is difficult to make out the significance given by the
authors to the results expressed by divergent integrals.

2) Fan and Ludford state that the method used for the
solution of the problem is the same in both Ref. 1 and Ref 2.
It is, however, evident that, in essence, the method used by
these authors is in fact the one I had used previously in my
papers3 for the solution of this problem. This method is
based upon the representation of the solution by Fourier inte-
grals and upon its reduction to an integral equation.

Two important remarks have however been made by the
authors in Ref. 2. The first refers to the magnitudes u, v, hx
. . . which satisfy by themselves the equation I used in Ref. 3
for co and ./; this remark leads to a simplification of the solu-
tion (as a matter of fact, in Ref. 3 I had already remarked
that the potential part of the solution was null). The second
remark states that the integral equation given in my paper3

is not sufficient for the solution of the problem, a supplemen-
tary condition being required (the pressure continuity on the
axis Ox in the fluid). These two remarks have been taken into
account in my last solution1.
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