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Abstract. We construct an M − 2 real algebraic curve of degree 8 in RP 2 realizing the real scheme
7 t 1h1h11ii, answering to a question by Stepan Orevkov. Even if it is not visible in the proof
presented here, we were guided in our construction by a tropical interpretation of Orevkov’s inital
construction [Ore02].

The existence of a real algebraic curve of degree 8 realizing the real scheme 7t1h1h11ii is contained
in the following proposition.
Proposition 1. For any 0 ≤ α ≤ 7, 0 ≤ β ≤ 2 and 0 ≤ γ ≤ 11, there exists a real algebraic curve
of degree 8 realizing the real schemes α t 1hβ t 1hγii and γ t 1hβ t 1hαii.
Proof. We first construct by patchworking a maximal real algebraic curve of bidegree (4, 0) in Σ4 as
depicted in Figure 1. According to [Che02] (see also [Shu99]), this implies the existence of an M curve of degree 8 realizing the real scheme 7 t 1h2 t 1h11ii (see [Ore02] for the original construction)
The two trigonal curves are constructed in Lemma 2 and 3. The proposition follows from the
construction of the pieces used in the patchworking (see [Ore03] for the justification that one can
contract any ovals of a trigonal curve).


Figure 1
Lemma 2. There exists a real algebraic curve whose Newton Polygon and chart are depicted in
Figure 2.
Proof. By gluing 3 cubic curves in Σ1 , we construct the trigonal curve in Σ3 depicted in Figure 3a.
By [Ore03], this implies the existence of the trigonal curve depicted in Figure 3b, with one node and
one cusp. By blowing up the node of the latter curve, and blowing down the strict transform of the
fiber, we obtain the curve of bidegree (3, 1) in Σ2 depicted in Figure 3c, which proves the lemma.

Lemma 3. There exists a real algebraic curve whose Newton Polygon and chart are depicted in
Figure 4.
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Proof. By gluing 5 cubic curves, we construct the trigonal curve in Σ5 depicted in Figure 5a. By
[Ore03], this implies the existence of the trigonal curve with one cusp depicted in Figure 5b, and
prove the Lemma.


a)

b)
Figure 5

References
[Che02] B. Chevallier. Four M -curves of degree 8. Funct. Anal. Appl., 36(1):76–78, 2002.
[Ore02] S. Yu. Orevkov. A new M -curve of degree 8. Funct. Anal. Appl., 36(3):247–249, 2002.
Date: May 14, 2011.

Bibliography

3

[Ore03] S. Yu. Orevkov. Riemann existence theorem and construction of real algebraic curves. Annales de la Faculté
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