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Topological equivalence of pseudo-harmonic functions of general position in the plane
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Let f : R2 → R be a continuous function. Let us designate by � the following conditions.
a) At each point x of the plane f is locally topologically equivalent to Re zn, n ∈ N, in the

neighbourhood of origin (if n = 1, then x is called a regular point; if n > 1, then x is a singular
point of f).

b) Number of all singular points of f is finite.
c) Consider the partition of R2 elements of which are connected components of level sets of f .

Let ΓK R(f) be the quotient space of R2 with respect to this partition (it is called Kronrod-Reeb
space of f). Then the space ΓK R(f) is Hausdorff.

It is known that if f satisfies � then its Kronrod-Reeb space is a topological graph with stalks,
see [1].

If a function f satisfies � and each level set of f contains no more than one singular point then
f is of general position.

In order to distinguish functions of this class up to topological equivalence we endow their
Kronrod-Reeb graphs with the additional structure which includes an orientation of their edges and
a partial order on their vertices induced by the direction of growth of the corresponding function.
Another element of this structure is a spin at the vertices of Kronrod-Reeb graph. Spin at a vertex
is a certain cycle of incident edges.

An additional structure on Kronrod-Reeb graph allows us to define notions of weighted and
weekly weightedKronrod-Reeb graphs and introduce corresponding equivalence relations.

In addition to the relation of topological equivalence we introduce more weak relation of oriented
foliated equivalenceof functions from the class we consider.

Theorem 1 (see [2]). Let f, g : R2 → R be a functions of general position satisfying�.
f and g are oriented foliated equivalent if and only if their weakly weighted Kronrod-Reeb graphs

are equivalent.
f and g are topologically equivalent if and only if their weighted Kronrod-Reeb graphs are equiv-

alent.

Theorem 2. Let G be a finite weakly weighted tree with stalks. There exists a functionf : R2 → R
of general position satisfying� such thatG is equivalent to weakly weighted Kronrod-Reeb graph of
f .
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