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Abstract. Effective and resource-bounded dimensions were defined by
Lutz in [4] and [3] and have proven to be useful and meaningful for
quantitative analysis in the contexts of algorithmic randomness, compu-
tational complexity and fractal geometry (see the surveys [1, 5,2, 11] and
all the references in them).

The point-to-set principle (PSP) of J. Lutz and N. Lutz [6] fully charac-
terizes Hausdorff and packing dimensions in terms of effective dimensions
in the Euclidean space, enabling effective dimensions to be used to answer
open questions about fractal geometry, with already an interesting list
of geometric measure theory results (see [10, 8] and more recent results
in [9,13-15]).

In this talk I will review the point-to-set principles focusing on its recent
extensions to separable spaces [7] and to Finite-State dimensions [12],
and presenting open questions on the oracle and oracle access in PSP as
well as further application opportunities.

Keywords: algorithmic dimensions - finite-state dimension - geometric
measure theory - point-to-set principle.

References

1. Downey, R.G., Hirschfeldt, D.R.: Algorithmic randomness and complexity.
Springer-Verlag (2010)

2. J. M. Hitchcock, J. H. Lutz, and E. Mayordomo. The fractal geometry of com-
plexity classes. SIGACT News Complexity Theory Column, 36:24-38, 2005.

3. Lutz, J.H.: Dimension in complexity classes. SIAM Journal on Computing 32(5),
1236-1259 (2003)

4. Lutz, J.H.: The dimensions of individual strings and sequences. Information and
Computation 187(1), 49-79 (2003)

5. Lutz, J.H.: Effective fractal dimensions. Mathematical Logic Quarterly 51(1), 62—
72 (2005)

6. Lutz, J.H., Lutz, N.: Algorithmic information, plane Kakeya sets, and conditional
dimension. ACM Transactions on Computation Theory 10 (2018), article 7

* Supported in part by Spanish Ministry of Science and Innovation grant PID2022-
1387030B-100 and by the Science dept. of Aragon Government: Group Reference
T64 20R (COSMOS research group).



2

10.

11.

12.

13.

14.

15.

E. Mayordomo

Lutz, J.H., Lutz, N., Mayordomo, E.: Dimension and the structure of complexity
classes. Theory of Computing Systems 67, 473—-490 (2023)

Lutz, J.H., Mayordomo, E.: Algorithmic fractal dimensions in geometric measure
theory. In: Brattka, V., Hertling, P. (eds.) Handbook of Computability and Com-
plexity in Analysis. Springer-Verlag (2021)

Lutz, J.H.: The point-to-set principle, the continuum hypothesis, and the dimen-
sions of hamel bases. Computability (2022), to appear

Lutz, J., Lutz, N.: Who asked us? how the theory of computing answers ques-
tions about analysis. In: Complexity and Approximation: In Memory of Ker-I Ko.
Springer, ding-zhu du and jie wang (eds.) edn. (2020)

E. Mayordomo. Effective fractal dimension in algorithmic information theory. In
New Computational Paradigms: Changing Conceptions of What is Computable,
pages 259-285. Springer-Verlag, 2008.

Mayordomo, E.: A point to set principle for finite-state dimension. Tech. Rep.
arXiv:2208.00157, Arxiv (2022)

Slaman, T.: On capacitability for co-analytic sets. New Zealand Journal of Math-
ematics 52, 865—-869 (2022)

Stull, D.M.: The dimension spectrum conjecture for planar lines. In: Bojanczyk,
M., Merelli, E., Woodruff, D.P. (eds.) 49th International Colloquium on Automata,
Languages, and Programming (ICALP 2022). Leibniz International Proceedings
in Informatics (LIPIcs), vol. 229, pp. 133:1-133:20. Schloss Dagstuhl — Leibniz-
Zentrum fiir Informatik, Dagstuhl, Germany (2022)

Stull, D.: Optimal oracles for point-to-set principles. In: Berenbrink, P., Monmege,
B. (eds.) 39th International Symposium on Theoretical Aspects of Computer Sci-
ence (STACS 2022). Leibniz International Proceedings in Informatics (LIPIcs),
vol. 219, pp. 57:1-57:17. Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik (2022)



