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Abstract

© 2018, © 2018 Informa UK Limited, trading as Taylor & Francis Group. For a plane domain we
study  correlations  of  the  Euclidean  maximum  modulus  and  three  hyperbolic  domain
characteristics connected with the Poincaré metric of the domain and the distance function. We
prove that the Laplacian of  the hyperbolic radius of  every domain of  hyperbolic type is  a
subharmonic function. Also, for any doubly connected domain we prove asymptotically sharp
estimates for  the hyperbolic  characteristics  using the Euclidean maximum modulus  of  the
domain. In addition, we obtain applications of these estimates to Hardy and Schwarz–Pick type
inequalities.

http://dx.doi.org/10.1080/17476933.2018.1561670

Keywords

Conformal modulus, Hardy type inequality, Poincaré metric, Primary 30F45, Schwarzian,
Secondary 30C20

References

[1] Ahlfors LV., Conformal invariants, topics in geometric function theory. New York: McGraw-Hill; 1973.
[2] Avkhadiev FG, Wirths KJ., Schwarz–Pick type inequalities. Basel–Boston–Berlin: Birkhäuser Verlag; 2009.
[3] Pommerenke  Ch.,  Uniformly  perfect  sets  and  the  Poincaré  metric.  Arch  Math.  1979;32:192–199.  doi:

10.1007/BF01238490
[4] Beardon AF,  Pommerenke Ch.,  The Poincaré metric  of  plane domains.  J  London Math Soc (2).  1978;s2-

18:475–483. doi: 10.1112/jlms/s2-18.3.475
[5] Avkhadiev FG, Aksent'ev LA., The main results on sufficient condition for an analytic function to be schlicht.

Russ Math Surv. 1975;30(4):1–63. doi: 10.1070/RM1975v030n04ABEH001511
[6] Harmelin R., Locally convex functions and the Schwarzian derivative. Israel J Math. 1989;67:367–379. doi:

10.1007/BF02764954
[7] Ma W, Minda D., Behavior of domain constants under conformal mappings. Israel J Math. 1995;91:157–171. doi:

10.1007/BF02761644
[8] Pommerenke Ch.,  Linear-invariante Familien analitischer Functionen. I.  Math Ann. 1964;155:108–154. doi:

10.1007/BF01344077
[9] Balinsky  AA,  Evans  WD,  Lewis  RT.,  The  analysis  and  geometry  of  Hardy's  inequality.  Heidelberg–New

York–Dordrecht–London: Springer; 2015. (Universitext).
[10] Avkhadiev FG., Hardy type inequalities in higher dimensions with explicit estimate of constants. Lobachevskii J

Math. 2006;21:3–31.
[11] Avkhadiev  FG.,  Integral  inequalities  in  hyperbolic-type  domains  and  their  application.  Sbornik.

2015;206(12):1657–1681.  doi:  10.1070/SM2015v206n12ABEH004508

http://dx.doi.org/10.1080/17476933.2018.1561670


[12] Avkhadiev  FG.,  Hardy-Rellich  inequalities  in  domains  of  the  Euclidean  space.  J  Math  Anal  Appl.
2016;442:469–484. doi: 10.1016/j.jmaa.2016.05.004

[13] Avkhadiev  FG.,  Sharp  Hardy  constants  for  annuli.  J  Math  Anal  Appl.  2018;466:936–951.  doi:
10.1016/j.jmaa.2018.06.031


