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In language learning in the limit, the most common type of hypothesis is to give an enumerator for a language, a W -index. These
hypotheses have the drawback that even the membership problem is undecidable. In this paper, we use a different system which
allows for naming arbitrary decidable languages, namely programs for characteristic functions (called C-indices). These indices have
the drawback that it is now not decidable whether a given hypothesis is even a legal C-index. In this first analysis of learning with
C-indices, we give a structured account of the learning power of various restrictions employing C-indices, also when compared with
W -indices. We establish a hierarchy of learning power depending on whether C-indices are required (a) on all outputs; (b) only on
outputs relevant for the class to be learned or (c) only in the limit as final, correct hypotheses. We analyze all these questions also in
relation to the mode of data presentation. Finally, we also ask about the relation of semantic versus syntactic convergence and derive
the map of pairwise relations for these two kinds of convergence coupled with various forms of data presentation.

[3] Casel, K., Friedrich, T., Issac, D., Klodt, N., Seifert, L., Zahn, A., A Color-blind 3-Approximation
for Chromatic Correlation Clustering and Improved Heuristics. In: Knowledge Discovery and Data
Mining (KDD), pp. 882–891, 2021.
Chromatic Correlation Clustering (CCC) models clustering of objects with categorical pairwise relationships. The model can be viewed
as clustering the vertices of a graph with edge-labels (colors). Bonchi et al. [KDD 2012] introduced it as a natural generalization of
the well studied problem Correlation Clustering (CC), motivated by real-world applications from data-mining, social networks and
bioinformatics. We give theoretical as well as practical contributions to the study of CCC. Our main theoretical contribution is an
alternative analysis of the famous Pivot algorithm for CC. We show that, when simply run color-blind, Pivot is also a linear time 3-
approximation for CCC. The previous best theoretical results for CCC were a 4-approximation with a high-degree polynomial runtime
and a linear time 11-approximation, both by Anava et al. [WWW 2015]. While this theoretical result justifies Pivot as a baseline
comparison for other heuristics, its blunt color-blindness performs poorly in practice. We develop a color-sensitive, practical heuristic
we call Greedy Expansion that empirically outperforms all heuristics proposed for CCC so far, both on real-world and synthetic instances.
Further, we propose a novel generalization of CCC allowing for multi-labelled edges. We argue that it is more suitable for many of the
real-world applications and extend our results to this model.
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