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Algebraic Morse functions and the realizability of
any arrangement of ovals on the plane as

an algebraic curve

The talk is devoted to a problem related to Hilbert’s 16th oval problem. We show that any arrangement
of ovals in the plane can be realized (up to isotopy) as an algebraic curve of degree 2𝑘, where 𝑘 is the
number of ovals. Moreover, there exists a realizing polynomial of the form |𝑃 |2 − |𝑄|2, where 𝑃 and 𝑄
are coprime polynomials (of degrees 𝑘 and less, respectively) in one variable 𝑧 = 𝑥 + 𝑖𝑦 with complex
coefficients, and the number of roots of the polynomial 𝑃𝑄 is equal to 𝑘. Moreover, the degree 2𝑘 of
the curve is the best for realizing polynomials of the indicated form, i.e., for any arrangement of ovals, it
cannot be reduced while preserving the form |𝑃 |2 − |𝑄|2 of the realizing polynomial.

Moreover, any Morse function 𝐹 on a two-sphere that realizes a given arrangement of 𝑘 ovals as its
set of zeros and has the minimum number of critical points (equal to 2𝑘) is fiberwise equivalent to some
function of the form |𝑃/𝑄|. Moreover, the space of all such Morse functions 𝐹 is homotopy equivalent to
the space of functions of the form |𝑃/𝑄|.

SCIENTIFIC SEMINAR
“DIFFERENTIAL GEOMETRY AND APPLICATIONS”

headed by Academician of RAS Anatoly T. Fomenko

The seminar takes place online in ZOOM on Mondays
from 4:45 p.m. to 6:20 p.m. (Moscow time)

To get the zoom-ref, or to apply for your talk on the seminar, please, write to
the seminar secretary Alexey A. Tuzhilin tuz@mech.math.msu.su

Announcements of previous talks can be found on the seminar website
http://dfgm.math.msu.su/chairsem.php

http://dfgm.math.msu.su/chairsem.php

