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- , Data Structures (50%) 

1. (10%) Is an array that is in sorted order a min7heap? 

2. (10%) What are the minimum and maximum numbers of elements in a heap of 

height h. 

3. (20%) Give an algorithm that determines whether or not a given undirected graph 

G = (V,E)contains a cycle. Your algorithm should run in O(V) time, independent 

ofjEJ. 

4. (10%) Represent the following directed graph by using the adjacency-list and 

adjacency-matrix . 

.=,Algorithms (50%) 

5. (10%) Solving the recurrence T(n) = 9T(n) + n using 0 notation. 
3 
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6. (10%) Express the function _n __ 90n2 -870n+88in terms of0-notation. 
1000 

7. (10%) Describe a linear time topological sorting algorithm for a directed acyclic 

graph. 

9. (10%) Describe a 0(nlgn) -time algorithm that, given a setS of n integers and 

another integer x, determine whether or not there exist two elements in S whose 

sum is exactly x. 


