
1. 120 = 10 + 10 points) BINARY SEARCH TREES 

Recall that inserting a new element into a binary search tree involves a top-down search 
and an append operation at the leaf level. Suppose we construct a binary search tree by 
successively inserting n distinct items into an initially empty tree, without ever rebalancing 
the tree. 

(a) How many different trees can you get for n = 3 items? Draw the trees. 

(b)	 Is it true that if you pick a random sequence of the n items then each of the possible 
trees is equally likely? Justify your answer. 
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5. [20 points] AMORTIZED ANALYSIS 

Recall that a QUEUE is a first-in-first-out data structure with two basic operations enqueue
 
and dequeue, and a STACK is a first-in-last-out data structure with operations push and
 
pop. Describe how to implement a queue with two stacks so that the amortized cost of each
 
enqueue and dequeue operations is constant.
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