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1.  (5 points). The diagram below shows an intermediate state in the execution of Dinic’s 
algorithm with dynamic trees. 

 
What edges are added to the dynamic trees data structure during the next augmenting path 
search?  

 

 

 

What augmenting path is chosen next? 

 

 

 

For each edge in the augmenting path, list the amount of flow on the edge, after flow is 
added to the augmenting path. 

 

 

 

 

 

 

a 

b 

c 

d 

s 

h 

g e 

t 

1,1 2,2 

3 

4,4 

2,0 
2 

1 

2,2 

3,- 

5,- 

4,0 

3,3 

7,- 

5,- 

2,0 

3,- 

H 

2 1 

H 3 

1 

H 
3,- 

cost 

4,- 

f 

1,1 

CS 542 – Advanced Data Structures and Algorithm Jon Turner           
Quiz 6 

Your name here:  4/23/2013 



 - 2 - 

2. (5 points) Let x be a node in a self-adjusting search tree with root r. Suppose x has 5 
descendants, r has 1200 and depth(x)=100. What are the values of rank(x) and rank(r)? 

 

 

 

 

Give an upper bound on the number of credits needed to perform a splay at x, while 
maintaining the validity of the credit invariant. 

 

 

 

 

How many splay steps are performed during the splay operation? 

 

 

 

 

For some of these splay steps, rank(x)=rank(p(p(x)). Give a lower bound on the number of 
splay steps for which this is true. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


