CS 223 Advanced Data Structures and Algorithms (Spring 2008)


Solution Key for Homework Assignment 2 

1. (5pts) Calculate 
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S = 1*1 + 3*3 + 32*5 + … + 3N-2*(2N-3) + 3N-1*(2N-1)  (1)

3S =      3*1 + 32*3 + … +3N-2*(2N-5) + 3N-1*(2N-3) + 3N(2N-1)    (2)
(2) - (1): 2S = -1 -2* (3 + 32 + … + 3N-1) + 3N(2N-1) = -1 - 3(3N-1-1) + 3N(2N-1) 
       S = 3N(N-1) +1
2. (5pts) Show the steps to delete the minimum element from the binary heap given as follows using the deleteMin algorithm in the textbook. (In each step, use an array to present the heap and use the empty cell to represent the hole)
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3. (10pts) Given the sequence 1, 2, 3, 4, 5, 6. Show the important steps to build the corresponding max-heap by a linear time buildHeap algorithm. (In each step, use an array to present the heap.) 
	
	1
	2
	3
	4
	5
	6


	
	1
	2
	6
	4
	5
	3


	
	1
	5
	6
	4
	2
	3


	
	6
	5
	1
	4
	2
	3


	
	6
	5
	3
	4
	2
	1


4. (10pts) Suppose that a hash table has 7 cells and the hash function is h(k) = k mod TableSize. Show the important steps to insert the keys 5, 21, 17, 14, 22, 35, 56, 39 into the hash table with collisions resolved by the separate chaining algorithm in the textbook. 
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5. (10pts) Suppose that a hash table has 7 cells and the hash function is h(k) = k mod TableSize. Show the important steps to insert the keys 5, 21, 17, 14, 22, 35, 56, 39 into the hash table with collisions resolved by the quadratic probing algorithm in the textbook. 
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