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1. I n t r o d u c t i o n  

Forty years ago, ErdSs and Taylor [7] posed a problem about simple random walks in Z2: 

How many times does the walk revisit the most frequently visited site in the first n steps? 

Denote by Tn (x) the number of visits of planar simple random walk to x by time n, and 

let T~ :=maxxcz~ Tn(x). ErdSs and Taylor [7, (3.11)] proved that  

1 ~< lim inf T,* 2r* ~< 1 
- -  - -  - -  a . s . ,  ( 1 . 1 )  47r n-~oc (logn) 2 <~limsupn_~cc (logn) 2 7r 

and conjectured that  the limit exists and equals 1/Tr a.s. The importance of determining 

the value of this limit is clarified in (1.3) below, where this value appears in the power 

laws governing the local time of the walk. 

The Erd6s-Taylor conjecture was quoted in the book by R~v~sz [19, w but to 

the best of our knowledge, the bounds in (1.1) were not improved prior to the present 

paper. As it turns out, an important  step towards our solution of the Erd6s-Taylor 

conjecture was the formulation by Perkins and Taylor [17] of an analogous problem on 

the maximal occupation measure that  planar Brownian motion (run for unit time) can 

The first author was partially supported by NSF Grant DMS-9704552-002; the second author was 
partially supported by NSF Grant DMS-9803597; the third author was supported in part by grants from 
the NSF and from PSC-CUNY; the work of all authors was supported in part by a US-Israel BSF grant. 


