
University of Pennsylvania
ScholarlyCommons

Statistics Papers Wharton Faculty Research

1991

On the Properties of a Tree-Structured Server
Process
Janos Komlos

Andrew Odlyzko

L. Ozarow

Larry A. Shepp
University of Pennsylvania

Follow this and additional works at: http://repository.upenn.edu/statistics_papers

Part of the Statistics and Probability Commons

This paper is posted at ScholarlyCommons. http://repository.upenn.edu/statistics_papers/376
For more information, please contact repository@pobox.upenn.edu.

Recommended Citation
Komlos, J., Odlyzko, A., Ozarow, L., & Shepp, L. A. (1991). On the Properties of a Tree-Structured Server Process. The Annals of
Applied Probability, 1 (1), 118-125. http://dx.doi.org/10.1214/aoap/1177005984

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by ScholarlyCommons@Penn

https://core.ac.uk/display/132271788?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://repository.upenn.edu?utm_source=repository.upenn.edu%2Fstatistics_papers%2F376&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/statistics_papers?utm_source=repository.upenn.edu%2Fstatistics_papers%2F376&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/wharton_faculty?utm_source=repository.upenn.edu%2Fstatistics_papers%2F376&utm_medium=PDF&utm_campaign=PDFCoverPages
http://repository.upenn.edu/statistics_papers?utm_source=repository.upenn.edu%2Fstatistics_papers%2F376&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/208?utm_source=repository.upenn.edu%2Fstatistics_papers%2F376&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dx.doi.org/10.1214/aoap/1177005984
http://repository.upenn.edu/statistics_papers/376
mailto:repository@pobox.upenn.edu


On the Properties of a Tree-Structured Server Process

Abstract
Let X0 be a nonnegative integer-valued random variable and let an independent copy of X0 be assigned to
each leaf of a binary tree of depth k. If X0 and X0′ are adjacent leaves, let X1=(X0−1)++(X0′−1)+ be assigned to
the parent node. In general, if Xj and Xj′ are assigned to adjacent nodes at level j = 0,⋯, k − 1, then Xj and Xj′

are, in turn, independent and the value assigned to their parent node is then Xj+1=(Xj−1)++(Xj′−1)+. We ask
what is the behavior of Xk as k→∞. We give sufficient conditions for Xk→∞ and for Xk→0 and ask whether these
are the only nontrivial possibilities. The problem is of interest because it asks for the asymptotics of a
nonlinear transform which has an expansive term (the + in the sense of addition) and a contractive term (the
+ in the sense of positive part).
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