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Abstract—We describe possibilities of realizing V. K. Ivanov’s method for solving inverse problems
of logarithmic potential and that of A. V. Tsirul’skii’s method for solving direct problems of logarithmic potential. We solve two direct problems for logarithmic potential and for simple layer potential
in the case of polygonal contour.
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1. In problems of logarithmic potential we consider a simply connected plane domain D, ﬁlled with
a homogeneous gravitational mass with a constant density µ, and representation of the gradient of
potential u(z) in a neighborhood of ∞. The representation of the gradient in the form of single-valued
analytic function with zero of the ﬁrst order at ∞ can be replaced by representation of the potential itself
with logarithmic singularity at ∞.
In the direct problems the domain D is known, and we need to ﬁnd the potential gradient outside and
inside D. In the inverse problems, the potential gradient is known at a neighborhood of ∞, and we have
to determine the domain D. Following Ivanov [1], we will continue to ﬁnd classes of domains, described
by a ﬁnite number of parameters, which characterize conformal mappings of the unit disk E = {|ζ| < 1}
onto D.
2. Solving the inverse problem of logarithmic potential depending on a ﬁnite number of parameters is
connected with Ivanov’s equation ([1], [2], Chap. 4, § 3)
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where Γ = {τ : |τ | = 1}, z = z(τ ) is the equation of the boundary of the desired domain, z ∗ (t) = z(1/t),
∞

ck /z k is the given gradient at a neighborhood of ∞, which can be extended up to
u(z) = c0 /z +
k=2

singularities of u(z), µ is the constant density of the homogeneous mass, ﬁlling the domain D with
boundary ∂D = L = z(Γ).
When we specify
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as a function with a ﬁnite number of singularities, two cases are possible (dsτ is the area element).
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