
CSE 421 Intro to Algorithms Autumn 2017 

Homework 5   

Due Monday November 13, 4:00 pm 

 

 

Problem 1:   
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Problem 3:   

 

 

Problem 4 (Extra Credit): 

In this problem you are given as input a binary tree T=(V,E) with each leaf w labelled by 

a symbol sw from some fixed alphabet A, as well as a two-dimensional non-negative array 

of costs indexed by pairs of elements of A such that c[s,t] is the cost of changing symbol s 

to symbol t and this satisfies c[s,s]=0 and c[s,t]=c[t,s] for all s,t in A. Design an algorithm 

to label each internal node v of the binary tree by a symbol sv from A so as to minimize the 

sum over all (u,v) in E of c[su,sv].  

(This kind of problem arises in computational biology when one wishes to assess a 

potential evolutionary tree and reconstruct properties of potential ancestral species given 

this tree. In this case each "symbol" might be a very short sequence - or even just a letter - 

of DNA or protein that might at a given position within a longer sequence, and c[s,t] is the 

cost of the evolutionary change in going from s to t.)  

 



Problem 5 (Extra Credit): 

Use ideas similar to those for finding the closest pair in two dimensional space to 

give a divide and conquer algorithm for finding the closest pair among n points in 

three dimensional space that is much more efficient than the naïve O(n2) time 

algorithm.   Prove the running time of your algorithm.  Better running times will 

yield better credit for this problem. 

 

 

 


