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Abstract—We consider the following inverse mixed boundary-value problem of aerohydrodynamics.
It is required to ﬁnd a form of an airfoil circulated by a potential ﬂow of an incompressible non-viscous
liquid. A part of the proﬁle is known; it is a broken line, convex upwards. The other part is found by
the values of velocity potential, given as a function of parameter which can be either the abscissa,
or the ordinate of an airfoil point. On a small part of the airfoil, containing the leading edge, the
parameter is the ordinate, and for other points of the unknown part it is the abscissa.
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Let Lz be an airfoil in the plane of complex variable z = z + iy, circulated by a potential ﬂow
of an incompressible non-viscous liquid, with complex potential w = w(z) = ϕ + iψ and velocity of
unperturbed ﬂow ν∞ eiη∞ , ν∞ > 0, π2 < η∞ < 3π
2 . Let x = xB = 0 be the abscissa of the trailing edge B
of Lz , and x = xD > 0 be the abscissa of the point D of Lz , the most remote from the imaginary axis
(the leading edge of Lz ); for all other points of Lz we have 0 < x < xD .
Denote by Dz the domain exterior to Lz (the ﬂow area). We will assume that everywhere in Dz the
derivative w (z) = νe−iη is ﬁnite and does not vanish. Here ν is the module of the vector of velocity at
the point z = x + iy, and η is the angle of inclination of the vector.
We will assume that ψ = 0 on Lz , the upstream stagnation point A of the ﬂow is on the lower part of
Lz , and the velocity potential at the point ϕ = ϕA = 0. We will mean that the trailing edge B coincides
with the downstream critical point. We also assume that the velocity potential ϕ on Lz is a continuous
function on Lz excluding the point B. We will denote by ϕ = ϕB and ϕ = ϕH , ϕB > ϕH > 0, the
limiting values of the velocity potential ϕ at the point B as we go to it by the upper and lower parts
of Lz ; the diﬀerence ϕB − ϕH = Γ is the velocity circulation along Lz .
Note that the function w = w(z) maps conformally the domain Dz with a slit, going along a curve
lying outside Lz and connecting B with z = ∞, onto the domain Dw in the plane of w = ϕ + iψ, cut
along the positive part of the real axis, beginning at the point A corresponding to w = 0. The arc AB on
the lower surface of Lz matches the segment lying on the upper edge of the slit speciﬁed above, and on
the segment we have 0 < ϕ < ϕH . The arc ADB of Lz matches the segment lying on the lower edge of
the indicated slit, and on the segment the inequality 0 < ϕ < ϕB holds.
Below C + and C − are the points of the upper and lower surfaces of Lz with abscissa xC = xC + =
xC − , and K is a point lying on the arc BC − of Lz with abscissa xK .
Consider the following inverse mixed boundary-value problem.
Find an airfoil Lz , by known values of the velocity potential ϕ, if on arcs BC + and KC − it is given as
a function of the abscissa x of a point z = x + iy of the curve Lz :
ϕ = ϕ+ (x),

0 ≤ x ≤ xC ,

−

xK ≤ x ≤ xC .

ϕ = ϕ (x),
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