
Advaned Data Strutures (Spring 2007)Exerise 2 (Wed 28.3., 12-14, C221)1. Open addressing.Reall/�nd out what is hashing with open addressing.(a) What types of open addressing are there?(b) How does open addressing ompare with haining?2. Rank/selet ditionary.A rank/selet ditionary is a ditionary-like data struture for an ordered set
S ⊆ U that supports the operations:

• rank(x): the number of keys in S that are smaller or equal to x.
• selet(i): the ith key in S.(a) How an neighbor queries be implemented using rank and selet?(b) Develop a dynami rank/selet ditionary based on balaned searh tree with

O(n) spae (O(n log u) bits) and O(log n) time operations.3. Ordered minimal perfet hashing.Read the de�nition of ordered minimal perfet hash funtion in the perfet hashingsurvey, page 4 (the material for Monday's study group).(a) Is rank(x) − 1 (see Problem 2) an ordered minimal perfet hash funtion?(b) If h is an arbitrary ordered minimal perfet hash funtion, how an it di�erfrom rank(x) − 1? Can h be used for implementing neighbor queries insteadof rank?4. Linear ongruential funtions.The linear ongruential funtions:
Hp = {ha : x 7→ (ax mod p) mod m | a ∈ {0, 1, . . . , p − 1}}form a universal family of hash funtions provided that p is prime larger or equalto u. Show with an example what an go wrong if(a) p is not a prime.(b) p is (muh) smaller than u (but still larger than m).


