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Prof. Eric Price Scribe: Tianyang Li

1 Overview
In the last lecture we talked about “The Power of Two Choices”.

In this lecture we will continue, and talk about cuckoo hashing.

2 The Power of Two Choices
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e one choice: O( ) max load

e two choices: ©(loglogn)

The proof is by induction.

Vi(t) = number of bins at height > i after ¢ balls
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If Bi+1 > C'logn for sufficiently large C', we have
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The above analysis works until 8;n < C'logn, which corresponds to i* = O(loglogn). We will
analyze this case in the next lecture.

3 Cuckoo hashing

“Hash each element to two points”:

e n vertices (bins)

e m edges (balls)

The analysis uses Erdos-Renyi graphs.

e store each element in one of the locations

e cach location stores at most 1 element = O(1) lookup, insertion is O(1) expected
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= Plany cycle exists] < g5,

38 probability that no cycle exists for n = O(m).

If a cycle is encountered during insertion, re-hash, rebuild the hash table. E[number of times we rebuild] =

o(1).
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This follows from a bound on the expected size of a component in an Erdos-Renyi graph G(n,p)
with n vertices and probability p.

f(n,p) = Elsize of component in G(n,p)]
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Lnp+ (np)” 4
1
1—np

A

IN

References
[MUO5] Michael Mitzenmacher, Eli Upfal. Probability and Computing: Randomized Algorithms
and Probabilistic Analysis Cambridge University Press, 2005.

[PRO1] Rasmus Pagh, Flemming Friche Rodler. Cuckoo hashing Journal of Algorithms, 51 (2004)
122-144.



