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1. True, False, True, False. 

2.   
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3. O(n log n). Outer loop executes n times, inner loop loops executes log n times because that’s how many times you double before you go past n; multiply to get time bound.


4. a. O(n) b. O(1)

5. enqueue: Add an item to the front of the queue
dequeue: Remove an item from the back of the queue.
Items added and removed in FIFO (first-in, first-out) order.
 

6. O(n2). The for loop runs exactly n times. Inside the loop, adding a term is just an O(1) add to the end of the linked list. However, the get(i) method for linked lists takes time O(i), where i is the index you want to lookup. This slow get method makes the overall time O(n2).

7. rear = (rear + 1) % queue.length
void interleaveMerge(LinkedList<T> x, LinkedList<T> y) {

  ListIterator<T> xlistiter = x.listIterator(0);

  ListIterator<T> ylistiter = y.listIterator(0);

  // interleave add stuff from y to x

  while (xlistiter.hasNext() && ylistiter.hasNext()) {

      xlistiter.next();

      xlistiter.add(ylistiter.next());

  }

  // if y was longer than x, add the rest of y onto the end of x

  while (xlistiter.hasNext() && ylistiter.hasNext()) {

      xlistiter.add(ylistiter.next());

  } 
boolean bracketsMatched(String x) {

    StackADT myStack; 

    int i;

    for (i=0; i < x.length; i++) {

        if (x.substring(i,i).equals("{")) {

           myStack.push("}")

        }

        else if (x.substring(i,i).equals("(")) {

           myStack.push(")")

        }

        else if (x.substring(i,i).equals("[")) {

           myStack.push("]")

        }

        else if (x.substring(i,i).equals("}")) {

           if (!myStack.pop().equals("}")) 

               return false;

        }

        else if (x.substring(i,i).equals(")")) {

           if (!myStack.pop().equals(")")) 

               return false;

        }

        else if (x.substring(i,i).equals("]")) {

           if (!myStack.pop().equals("]")) 

               return false;

        }

    }

    return true;

}

8. a) 4*3!     b) 6*4!*8!    c) 7*4!*4*3!!     d)  -10

9. a) quicksort  b) selection  c) bubble  d) merge

10. sorts a list of values by keeping a sorted portion of the list and inserting the next item into the proper location in the sorted portion. 

11. <6 pts> Illustrate the behavior of in-place quicksort on the input given below. Use the version of quicksort that picks the first entry in the subarray it is sorting as its pivot. Show the contents of each (sub)array both before and after each partitioning step. Label the before-partitioning-step diagram with arrows indicating where the swaps occur. 

Quicksort, Initial input:

	10
	15
	18
	6
	11
	2
	20
	14
	19


10 is pivot; in partitioning process, swap 15 & 2, then 6 and 18:

	10
	2
	6
	18
	11
	15
	20
	14
	19


Put pivot in middle by swapping 6 & 10:

	6
	2
	10
	18
	11
	15
	20
	14
	19


Recursively quicksort [6 2] portion; will swap 6 & 2.

	2
	6
	10
	18
	11
	15
	20
	14
	19


Recursively quicksort [18 .. 19] portion; 18 is pivot; swap 14 & 20.

	2
	6
	10
	18
	11
	15
	14
	20
	19


Put 18 in middle of right hand portion; swap 14 & 18.

	2
	6
	10
	14
	11
	15
	18
	20
	19


Recursively sort [14 11 15] section. will swap 14 & 11 (putting pivot of 14 into place)

	2
	6
	10
	11
	14
	15
	18
	20
	19


Recursively sort [19 20] section. will swap 19 & 20.

	2
	6
	10
	11
	14
	15
	18
	19
	20


12. a) X G P M V C     b) no, because ordering constraints are not obeyed (G > C, but G is a left child of C).

13. <16 pts> A full binary tree is a binary tree where each node has either 0 children or 2 children. A full binary tree can be recursively defined as follows:
 full binary tree =
empty tree with no nodes  OR
 
a nonempty full binary tree
 nonempty full binary tree = 
single node tree with no children OR
 
single node tree with two children, where each child
  
  is a nonempty full binary tree.
Write a recursive method that is part of the BinaryTreeNode class that returns true if this node is the root of a nonempty full binary tree, and false otherwise. 
Relevant data structure definitions and header definitions are given below.

   
public class BinaryTreeNode<T> {


   protected T element;


   protected BinaryTreeNode<T> left, right;


// BinaryTreeNode constructors and other methods not shown


   public boolean isNonemptyFullBinaryTree() {


      /* This method returns true if this node is the root of a


         nonempty full binary tree */


      int numchildren = 0;


      if (this.left != null) numchildren++;


      if (this.right != null) numchildren++;


      if (numchildren ==0) 


          return true;


      else if (numchildren == 1)


          return false;


      else 


          return (this.left.isNonemptyFullBinaryTree() &&


                  this.right.isNonemptyFullBinaryTree());


   }


}
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