
COMP 251 Fall 2016, HW-3 
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1) RBT-Sorting.

The input is a sequence of n integers with many duplications, such that the number 
of distinct integers in the sequence is O(log n). Design a sorting algorithm (based 
on  comparisons  only)  to  sort  such  sequences  using  at  most  O(n  log  log  n) 
comparisons in the worst case (justify the running time).

2) RBT+Means. (Duke final spring 2002)
The mean M of a set of k integers {x1, x2,…, xk} is defined as

M =
 
i
∑

k

= 1
xi / k.

We want to maintain a data structure D on a set of integers under the normal Init, 
Insert, Delete, Find operations, as well as a Mean operation, defined as follows:

• Init(D): Create an empty structure D.
• Insert(D,x): Insert x in D.
• Delete(D,x): Delete x from D.
• Find(D,x): Return pointer to x in D.
• Mean(D,a,b): Return the mean of the set x ∈ D with a ≤ x ≤ b.

(a) What does Mean(D,7, 17) return if D contains integers

(2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 27)?

(b) Describe how to modify a standard red-black tree in order to implement D such 
that  Init  is  supported  in  O(1)  time  and  Insert,  Delete,  Find,  and  Mean  are 
supported in O(log n) time.
 

3) Interval Partitioning.

The input is a sequence of n pairs of start and finish times (sj,fj) already sorted in 
increasing order of sj. Design an algorithm to schedule the corresponding intervals 
using a minimum number k of lecture-rooms in at most O(n log k) time in the 
worst case (justify the running time).
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4) Completion times. (4.13)

5) ClubNet. (4.28)
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6) Kruskal’s variant. (4.31)
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7) Mobile wireless devices. (6.14)
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