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QUEUES AND STACKS ASSIGNMENT


Name: _______________________

Date: _____________

1.
A class MyStack implements the Stack interface and has an ArrayList items.  The push method is implemented as follows:

  public void push(Object x)

  {

    items.add(x);

  }

Which of the following code segments can serve as the body of the pop method?

 (a)
return items.removeLast();
 (b)
x = items.remove(items.size() - 1);
 (c)
return items.remove(items.size() - 1);
 (d)
Object x = items.get(items.size() - 1);

remove(items.size() - 1);


return x;
2.
Suppose a class implements both the Stack and Queue interfaces.  What is the minimum number of public methods in this class?

 A.
2

 B.
5

 C.
7

 D.
8

3.
In which of the following implementations of Queue do the enqueue and dequeue operations take the same amount of time, regardless of the size of the queue?

 (a)
An ArrayList of items with enqueue(x) implemented as items.add(x)
 (b)
An ArrayList of items with enqueue(x) implemented as items.add(0, x)
 (c)
A LinkedList of items with enqueue(x) implemented as items.addLast(x)
 (d)
A LinkedList of items with enqueue(x) implemented as items.addFirst(x)
4.
What is the output of the following code?

    Stack s = new ArrayStack();

    Queue q = new ListQueue();

    for (int i = 1; i <= 3; i++)

    {

      Integer x = new Integer(i);

      s.push(x);

      q.enqueue(x);

    }

    while (!s.isEmpty() && !q.isEmpty())

      System.out.print(s.pop() + " " + q.dequeue() + " ");

 A.
3 1 2 2 1 3
 B.
3 2 1 1 2 3
 C.
1 2 3 3 2 1
 D.
1 2 3 1 2 3
5.
Consider the following two methods that add/remove an object to/from a collection of objects, respectively:

    public void somethingIn(Object x)

    {

      items.add(0, x);

    }

    public Object somethingOut(Object x)

    {

      return items.remove(items.size() - 1);

    }

items is an ArrayList that holds the objects.  Which type of data structure is implemented by these methods, and is this implementation efficient or inefficient for a large number of objects?

 A.
An efficient implementation of a stack

 B.
An efficient implementation of a queue

 C.
An inefficient implementation of a stack

 D.
An inefficient implementation of a queue

6.
Suppose you have a class designed to process a set of events.  Events have different times of arrival and may have different priorities, from 1 to 5.  Events should be processed in order of their priority; events of the same priority should be processed in order of arrival.  Which of the following structures can represent the set of events in such a way that retrieving the next event takes roughly the same time, regardless of the size of the set?

 (a)
A list of events, arranged in order of their time of arrival, with no regard for priority

 (b).
A list of events, arranged in order of their priority, with no regard for the time of arrival

 (c).
An array of five queues, one for events of each priority

7.
A stack stk holds "A" (top), "B", "C".  What are the contents of stk and stk2 after the following code is executed?

    Stack stk2 = new ArrayStack(); // create an empty stack

    Stack temp = new ArrayStack();

    while(!stk.isEmpty())

    {

      Object x = stk.pop();

      temp.push(x);

      stk2.push(x);

    }

    while(!temp.isEmpty())

      stk.push(temp.pop());

               stk                       stk2                              
           top                      top

            (                         (
 A.
A B C        A B C
 B.
C B A        C B A
 C.
A B C        C B A
 D.
C B A        A B C
8.
In a typical implementation of Stack, what does pop do when the stack is empty?

 A.
Returns false
 B.
Returns null
 C.
Returns the value that was last on the stack

 D.
Throws an exception

9.
What is pushed onto the system stack when an instance method calls another method?

 (a)
The return address

 (b)
The method’s parameters

 (c)
The local variables

 (d)
The static fields

 (e).
The instance fields

 (f).
this reference

10.
In a simulation of a card game, we need to find and remove the Queen of Clubs from a deck of cards, leaving the order of the remaining cards unchanged.  We are allowed to remove the top card from the deck, examine it, and put it on top of a temporary deck.  Which of the following implementations will work for this task?

 (a)
A stack for the deck and a stack for the temporary deck

 (b)
A stack for the deck and a queue for the temporary deck

 (c)
A queue for the deck and a stack for the temporary deck

 (d)
A queue for the deck and a queue for the temporary deck

11.
Suppose a class implements both the Stack and Queue interfaces in such a way that pop() and dequeue() return the same object.  Which of the following implementations assure that both Stack and Queue methods are efficient?

 (a)
An ArrayList items where push(x) uses items.add(x)
 (b)
An ArrayList items where push(x) uses items.add(0, x)
 (c)
A LinkedList items where push(x) uses items.addLast(x)
12.
Suppose that in a ring-buffer implementation of a queue, the enqueue method is coded as follows:
  public boolean enqueue(Object obj)

  {

    int temp = rear + 1;

    if (temp >= size)

      temp = 0;

    if (temp == front)

      return false;

    myObjects[rear] = obj;

    rear = temp;

    return true;

  }

Which of the following is the correct implementation of isEmpty?

 A.
return rear == size;
 B.
return front == rear;
 C.
return front == 0 && rear == 0;
 D.
return front == size && rear == size;
13.
Suppose we want to write a method that checks whether all parentheses, brackets, and braces in a Java expression match.  (Parentheses must match within any pair of matching brackets, etc.)  Which of the following algorithms will work for this task?

 (a)
Create an empty stack.  Scan the expression text once from the beginning to end.  When you encounter an opening parenthesis, bracket, or brace x, push x onto the stack.  When you encounter a closing parenthesis, bracket, or brace y, pop x from the stack and check whether y matches x (i.e., x and y form a matching open‑close pair).  At the end, the stack must be empty.

 (b)
Create three empty stacks: one for parentheses, one for brackets, and one for braces.  Scan the expression text once from the beginning to end.  When you encounter an opening parenthesis, bracket, or brace x, push its location locX onto its respective stack.  When you encounter a closing parenthesis, bracket, or brace y, pop the location locX from its respective stack and examine the other two stacks.  They must either be empty or their top value must be less than locX.  At the end, all three stacks must be empty.

14.
What is the output of the following code?

    Stack stk = new ArrayStack();

    stk.push("One");

    stk.push("Two");

    stk.push("Three");

    stk.push("Four");

    for (int t = 1; t <= 3; t++)

    {

      Queue q = new ListQueue();

      while (!stk.isEmpty())

        q.enqueue(stk.pop());

      while (!q.isEmpty())

        stk.push(q.dequeue());

    }

    while (!stk.isEmpty())

      System.out.print(stk.pop() + " ");

 A.
One Two Three Four
 B.
Four One Two Three
 C.
Two Three Four One 
 D.
Four Three Two One
15.
If the class IntStack implements a stack of ints, what is the output of the following code?

    int a[] = {2, 1, 4, 3, 5, 7, 6};

    IntStack numbers = new IntStack();  // create an empty stack

    for (int i = 0; i < a.length; i++)

      if (numbers.isEmpty() || numbers.peekTop() < a[i])

        numbers.push(a[i]);

    while (!numbers.isEmpty())

      System.out.print(numbers.pop() + " ");

 A.
7 6
 B.
2 4 5 7
 C.
7 5 4 2
 D.
6 7 5 3 4 2
16.
Suppose a queue is implemented as a linked list pointed to by ListNode head and the peekFront method returns head.getValue().  Which of the following correctly completes the dequeue method?

  public Object dequeue()

  {

    if (head != null)

      < missing statements >

    else

      throw new NoSuchElementException();

  }

 A.
head = head.getNext();


return head.getValue();
 B.
Object obj = head.getValue();


head = head.getNext();


return obj;
 C.
ListNode node = head;


while (node.getNext() != null)


  node = node.getNext();


Object obj = node.getValue();


node = null;


return obj;

 D.
None of the above
17.
Consider the following code:

    Stack words  = new ArrayStack();

    words.push("A");

    words.push("B");

    for (int count = 1; count <= 7; count++)

    {

      String word1 = (String)words.pop();

      String word2 = (String)words.peekTop() + word1;

      words.push(word1);

      words.push(word2);

    }

(a)
What is the length of the string on top of the stack words after this code is executed?

 A.
7

 B.
16

 C.
21

 D.
34

(b)
How many pairs of the same consecutive letters does that string have?

 A.
0

 B.
2

 C.
8

 D.
16

18.
A linked list pointed to by head contains the following strings (in this order): "Calculus", "English", "History", "Spanish".  What are the strings in this list after the following code runs?

    Stack stk = new ArrayStack();

    for (ListNode node = head; node != null; node = node.getNext())

      stk.push(node);

    ((ListNode)stk.peekTop()).setNext(new ListNode("Band", null));

 A.
"Calculus", "English", "History", "Spanish", "Band"
 B.
"Calculus", "Band", "English", "History", "Spanish"
 C.
"Band", "Calculus", "English", "History", "Spanish"
 D.
"Band", "Spanish", "History", "English", "Calculus"
19.
An Internet browser uses a stack to hold visited pages for the “Back” button and another stack for the “Forward” button.  The variable current points to the currently displayed page.  When the “Back” button is pressed, the following statements are executed:

    if (!backStack.isEmpty())

    {

      forwardStack.push(current);

      current = backStack.pop();

    }

Which of the following code segments should be executed when a hyperlink is clicked (before current is set to the hyperlink’s URL)?

 A.
backStack = new ... // create an empty stack


forwardStack = new ... // create an empty stack

 B.
forwardStack.push(current);


backStack = new ... // create an empty stack

 C.
backStack.push(current);

 D.
backStack.push(current);


forwardStack = new ... // create an empty stack

20.
A stack stk contains "A" (top), "B", "C", "D", "E".  The following code is executed:

    Queue[] qs = {new ListQueue(), new ListQueue()};

    while (!stk.isEmpty())

      qs[(int)(2 * Math.random())].enqueue(stk.pop());

    for (int i = 0; i < 2; i++)

      while(!qs[i].isEmpty())

        stk.push(qs[i].dequeue());

    while (!stk.isEmpty())

      System.out.print(stk.pop());

Which of the following outputs is not possible?

 A.
EADCB
 B.
DCAEB
 C.
DBACE
 D.
EDCBA
