
MA/CSSE 473 – Design and Analysis of Algorithms 

Homework 14 (49 points total)  Solution 

When a problem is given by number, it is from the textbook.  1.1.2 means “problem 2 from section 1.1” .  

Problems to write up and turn in: 

   

1. (  5)  9.4.4 (maximal Huffman codeword length) Once you have  
figured out the answer, describe a set of probabilities (or frequencies)  

that make the  maximum  happen. 

 
The binary tree with n leaves can be no larger than n – 1.  Can a 

Huffman tree be that tall?  The answer is yes.  Let the  

probabilities of the n characters be p1 = ½, p2 = ¼ , p3 = 1/8, 

… pn-1 = 1/(2
n-1

), pn = 1/(2
n-1

).  The first tree merger will  
combine the last two characters into a tree with total probability 

1/(2
n-2

), which is also the probability of cn-2.  This continues from right to  

left, so that in i
th

 non-leaf node of the final tree, the left subtree has  
a single node (ci), and the right subtree has ci+1, … , cn arranged into 

a similar tree with height n – i – 1.   So the total height of the tree is n-1. 

The codeword for ci (i=1..n-1) is i-1 1's followed by a 0, and the codeword  
for cn is n-1 1's. 

 

  



2. (10) 9.4.10 (card guessing) 

 

 

4. ( 6)  10.2.1 (sources and sinks with negative weights) 
 

A vertex is a source if and only if there are no negative entries in its row, and it is a sink if there are no positive entries in 

its row. Finding a source and a sink simply requires looking through all of the elements of the matrix, so it is Θ(n
2
). 

 



5. ( 5) 10.2.3a (Maximum flow solution unique?)  Explain your answers. 

 

6. (5) 10.2.4a (Maximum flow single source and sink) 

Add two vertices, which will be the source and sink of the new network.  Connect the new source to each of the original 

sources and connect each of the original sinks to the new sink, by edges with some large capacity M.  It is sufficient tolet 

M be the sum of the capacities of all edges that leave sources of the original network. 

  



7. ( 8) 10.4.1 (stable marriage example) 

 

 



8. ( 4) 10.4.2 (stable marriage check algorithm) 

 

9. ( 6) 10.4.5  (time efficiency of stable marriage Algorithm) 

 

 

10.  8.3.11bc [8.3.10bc]  matrix chain multiplication. 

 



 

 



 

 


