IC312

Homework: Week 4 – Stacks, Queues and Deques
Due: Monday, 17 September
1.
Read chapter 5 (Stacks and Queues)

2.
Read sections 7.1 and 7.2 (General Trees and Tree Traversals)

3.
Suppose s and t are empty stacks and a, b, c and d are objects.  What do the stacks contain after the following sequence of operations?
s.push(a)

s.push(b)

s.push(c) 

t.push(d)

t.push(s.pop())

t.push(s.peek())

s.push(t.pop())

t.pop()

4.
Suppose s and t are empty queues and a, b, c and d are objects.  What do the queues contain after the following sequence of operations?

s.enqueue(a)

s.enqueue(b)

s.enqueue(c)

t.enqueue(d)

t.enqueue(s.dequeue ())

t.enqueue(s.front())

s.enqueue(t.dequeue ())

t.dequeue()
5.
Textbook exercises pg 217-218

a. R-5.9 (assume the return values of the methods are output)
5 9 3 3 7 7 

b. C-5.4

To implement the Stack ADT using two queues, Q1 and Q2, we can 

enqueue elements into Q1 whenever a push call is made. This takes O(1)

time to complete. For pop calls, we can dequeue all elements of Q1 and

enqueue them into Q2 except for the last element which we set aside in a

temp variable. We then return the elements to Q1 by dequeuing from Q2

and enqueuing into Q1. The last element that we set aside earlier is then

returned as the result of the pop. Thus, performing a pop takes O(n) time.
6. A palindrome is a string of characters (a word, phrase, or sentence) that is the same regardless of whether you read it forward or backward – assuming you ignore spaces, punctuation and case.  For example, Race car is a palindrome.  So is A man, a plan, a canal: Panama and also Too bad, I hid a boot.  Write a program using java’s built in Stack implementation that will read in a single String and determine if it is a palindrome.  A couple of things that might help…java has a Character class that takes a char in its constructor, and String has a method called charAt(int index) that will return the char at the specified index of the string.  

Submit a copy of your program along with a screenshot of it recognizing a valid palindrome as well as rejecting a string that is not a palindrome.
7.
Extra Credit: textbook exercise C-5.1
The solution is to use the queue Q to process the elements in two

phases. In the first phase, we iteratively pop each the element from S and

enqueue it in Q, and then we iteratively dequeue each element from Q and

push it into S. This reverses the elements in S. Then we repeat this same

process, but this time we also look for the element x. By passing the elements

through Q and back to S a second time, we reverse the reversal, thereby

putting the elements back into S in their original order.
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