package stackandqueue;

/****************************************************************************

 * Program 1: Stacks and Queues

 *

 * Programmer: 

 *

 * TA: 

 *

 * Recitation Section: 601

 *

 * Date: February 5, 2004

 *

 * Pledged: I have neither given nor received unauthorized aid on this  

 *          program.  Signed _____________________________
 *

 *

 * Description: This program greets the user and begins Phase 1 by creating a

 * bounded stack stack and outlining the available stack operations and how to
 * call them. The program requests the user to choose an operation, which it 
 * then performs, and reports back appropriately. It moves to the next phase 
 * at the user's  indication.

 *

 * It begins Phase 2 by creating a bounded queue and outlining the available

 * queue operations and how to call them. It prompts for an operation, 
 * performs it, and reports back accordingly. It again moves on only at the  

 * user's indication.

 *

 * In Phase 3 the program creates a new stack and instantiates it with the

 * contents from the Phase 1 stack in reverse order. The new stack is 
 * displayed in top-to-bottom order. It then creates a new queue and copies 
 * the queue from Phase 2 into the new queue so that each element is present

 * twice. The new queue is displayed in first-to-last order.

 *

 * Input: The user must provided strings for the various stack and queue

 * operations as well as characters to call the operations.

 *

 * Output: Greeting, operation descriptions and call characters, stack and

 * queue content, search results, Phase 3 stack and queue content, End of

 * program message.

 *

 * Errors checked for: Invalid operations:




         Adding to a full stack or queue

                        Popping an empty stack

                        Removing from an empty queue

                        Invalid letter command
 *

 * Restrictions: none

 ****************************************************************************/

import java.io.*;

public class Driver {

  public static void main(String[] args) throws IOException {

  //PHASE ONE

  /**************************************************************************

   * Block produces output that greets user and presents the available

   * stack operations and how to call them. Creates stack object.

   **************************************************************************/

  Stack stack = new Stack();         //stack object to be manipulated by user

  BufferedReader stdin = new BufferedReader(new InputStreamReader(System.in));

  System.out.println ("\nHello! Welcome to XXXXXXX’s program for Stack and " +

                      "Queue exploitation.");

  System.out.println ("PHASE 1: Your stack has been created. The following " +

                      "stack operations are available:");

  System.out.println ("\th\tPush\n\tp\tPop\n\tt\tDisplay top element" +

                      "\n\td\tDisplay stack elements (top-to-bottom)\n\t" +

                      "s\tSearch stack\n\tq\tQuit stack phase");

  System.out.print ("Please choose an operation using the letters specified " +

                    "above: ");

  String operationS = stdin.readLine();  //holds stack command given by user

  /*========================================================================

   = This loop continues until the user enters 'q' and moves on to phase 2.

   = It contains the code for each of the operations presented above. The

   = operations may prompt for more information or execute as is. If

   = applicable, they report back to the user before the next prompt.

   ========================================================================*/

  while (!operationS.equals("q"))

  {

    if (!operationS.equals(""))    //checks that a character has been entered

    {

      switch (operationS.charAt(0)) {

        //ADD ELEMENT TO STACK IF IT'S NOT FULL

        //Calls isFull, push

        //I/O: User provides string to be added

        case 'h':

          if (stack.isFull()) {            //check stack status

            System.out.println(

                "\nSorry, stack is full. You cannot add to it.\n");

          }

          else {

            System.out.print("Please enter a string to add to the stack: ");

            String s1 = stdin.readLine();  //holds string entered by user

            stack.push(s1);                //pushes string onto stack

          }

          break;

        //POP TOP ELEMENT UNLESS STACK IS EMPTY

        //Calls isEmpty, pop

        case 'p':

          if (stack.isEmpty()) {           //check stack status

            System.out.println("\nSorry, stack is empty.\n");

          }

          else {

            stack.pop();                   //pops top string off stack

          }

          break;

        //DISPLAY TOP ELEMENT UNLESS STACK IS EMPTY

        //Calls isEmpty, top

        //I/O: Prints top element to user

        case 't':

          if (stack.isEmpty()) {

            System.out.println("\nSorry, stack is empty.\n");

          }

          else {

            System.out.println("\n" + stack.top() + "\n");

          }

          break;

        //DISPLAY ALL ELEMENTS UNLESS STACK IS EMPTY

        //Calls isEmpty, capacity, top, push, pop

        //I/O: Prints entire content of stack to user

        case 'd':

          if (stack.isEmpty()) {

            System.out.println("\nSorry, stack is empty.\n");

          }

          else {

            //transfer all elements to temporary stack to display them

            Stack temp = new Stack(stack.capacity());

            System.out.println("");

            for (int i = 0; i < stack.capacity(); i++) {

              if (!stack.isEmpty()) {

                System.out.println(stack.top());

                temp.push(stack.top());

                stack.pop();

              }

            }

            for (int i = 0; i < stack.capacity(); i++) {

              //transfer elements back to original stack

              if (!temp.isEmpty()) {

                stack.push(temp.top());

                temp.pop();

              }

            }

            System.out.println("");

          }

          break;

        //SEARCH STACK UNLESS STACK IS EMPTY

        //Calls isEmpty, capacity, top, push, pop

        //I/O: User provides string to search for; Prints results to user

        case 's':

          if (stack.isEmpty()) {

            System.out.println("\nSorry, stack is empty.\n");

          }

          else {

            System.out.print("Please enter a string for this search: ");

            String request = stdin.readLine();   //holds string from user

            //transfer all elements to temporary stack to search them

            Stack forSearch = new Stack(stack.capacity());

            int stringInQuestion = 0;   //will increase if string is present

            for (int i = 0; i < stack.capacity(); i++){

              if (!stack.isEmpty()){

                if (request.equals(stack.top())){

                  stringInQuestion++;

                }

                forSearch.push(stack.top());

                stack.pop();

              }

            }

            //transfer elements back to original stack

            for (int i = 0; i < stack.capacity(); i++){

              if (!forSearch.isEmpty()){

                stack.push(forSearch.top());

                forSearch.pop();

              }

            }

            //report search result to user

            if (stringInQuestion > 0){

              System.out.println("\n\"" + request + "\" has been found in the " +

                                 "stack.\n");

            } else {

              System.out.println("\n\"" + request + "\" was not found in the " +

                                 "stack.\n");

            }

          }       //End of else statement

          break;

        //DEFAULT RESPONSE TO ALL OTHER INPUT

        default:

          System.out.print("You have entered an invalid request. ");

      }      //End of switch statement

    }      //End of if statement
    System.out.print("Please choose another operation or q to quit stack " +

                     "phase: ");

    operationS = stdin.readLine();     //update

  }      //End of while loop

  //PHASE TWO

  /**************************************************************************

   * Block outputs to user the available queue operations and how to call

   * them. Creates queue object.

   **************************************************************************/

  Queue queue = new Queue(8);      //queue object to be manipulated by user

  System.out.println ("\nPHASE 2: Your queue has been created. The following " +

                      "queue operations are available:");

  System.out.println ("\te\tEnqueue\n\tx\tDequeue\n\tf\tDisplay first element" +

                      "\n\td\tDisplay queue elements (first-to-last)\n\t" +

                      "s\tSearch queue\n\tq\tQuit queue phase");

  System.out.print ("Please choose an operation using the letters specified " +

                    "above: ");

  String operationQ = stdin.readLine();  //holds queue command given by user

  /*========================================================================

   = This loop continues until the user enters 'q' and moves on to phase 3.

   = It contains the code for each of the queue operations presented above. The

   = operations may prompt for more information or execute as is. If

   = applicable, they report back to the user before the next prompt.

   ========================================================================*/

  while (!operationQ.equals("q"))

  {

    if (!operationQ.equals(""))  //checks that a character has been entered

    {

        switch (operationQ.charAt(0)) {

          //ADD ELEMENT TO QUEUE IF IT'S NOT FULL

          //Calls size, capacity, enqueue

          //I/O: User provides string to be added

          case 'e':

            if (queue.size() == queue.capacity()) {  //check queue status

              System.out.println(

                  "\nSorry, queue is full. You cannot add to it.\n");

            }

            else {

              System.out.print("Please enter a string to add to the queue: ");

              String s2 = stdin.readLine();   //holds string entered by user

              queue.enqueue(s2);              //adds string to end of queue

            }

            break;

          //REMOVE FIRST ELEMENT

          //Calls size, dequeue

          case 'x':

            if (queue.size() == 0) {

              System.out.println("\nSorry, queue is empty.\n");

            }

            else {

              queue.dequeue();    //removes string from front of queue

            }

            break;

          //DISPLAY FIRST ELEMENT UNLESS QUEUE IS EMPTY

          //Calls size, first

          //I/O: Prints first element to user

          case 'f':

            if (queue.size() == 0) {

              System.out.println("\nSorry, queue is empty.\n");

            }

            else {

              System.out.println("\n" + queue.first() + "\n");

            }

            break;

          //DISPLAY ENTIRE QUEUE UNLESS QUEUE IS EMPTY

          //Calls size, capacity, first, enqueue, dequeue

          //I/O: Prints entire content of queue to user

          case 'd':

            if (queue.size() == 0) {

              System.out.println("\nSorry, queue is empty.\n");

            }

            else {

              //transfer all elements to temporary queue to display them

              Queue temp = new Queue(queue.capacity());

              System.out.println("");

              for (int i = 0; i < queue.capacity(); i++) {

                if (queue.size() != 0) {

                  System.out.println(queue.first());

                  temp.enqueue(queue.first());

                  queue.dequeue();

                }

              }

              //transfer elements back to original queue

              for (int i = 0; i < queue.capacity(); i++) {

                if (temp.size() != 0) {

                  queue.enqueue(temp.first());

                  temp.dequeue();

                }

              }

              System.out.println("");

            }

            break;

          //SEARCH QUEUE UNLESS QUEUE IS EMPTY

          //Calls size, capacity, first, enqueue, dequeue

          //I/O: User provides string to search for; Prints results to user

          case 's':

            if (queue.size() == 0) {

              System.out.println("\nSorry, queue is empty.\n");

            }

            else {

              //request string to search for from user

              System.out.print("Please enter a string for this search: ");

              String request = stdin.readLine();  //holds string from user

              //transfer all elements to temporary queue to search them

              Queue forSearch = new Queue(queue.capacity());

              int stringInQuestion = 0;   //will increase if string is found

              for (int i = 0; i < queue.capacity(); i++){

                if (queue.size() != 0){

                  if (request.equals(queue.first())){

                    stringInQuestion++;

                  }

                  forSearch.enqueue(queue.first());

                  queue.dequeue();

                }

              }

              //transfer elements back to original queue

              for (int i = 0; i < queue.capacity(); i++){

                if (forSearch.size() != 0){

                  queue.enqueue(forSearch.first());

                  forSearch.dequeue();

                }

              }

              //report search results to user

              if (stringInQuestion > 0){

                System.out.println("\n\"" + request + "\" has been found in the " +

                                   "queue.\n");

              } else {

                System.out.println("\n\"" + request + "\" was not found in the " +

                                   "queue.\n");

              }

            }      //End of else statement

            break;

          //DEFAULT RESPONSE TO ALL OTHER INPUT

          default:

            System.out.print("You have entered an invalid request. ");

        }      //End of switch statment

    }      //End of if statement (line 226)

    System.out.print("Please choose another operation or q to quit queue " +

                    "phase: ");

    operationQ = stdin.readLine();     //update

  }      //End of while loop

  //PHASE THREE

  /**************************************************************************

   * The following statements create a new stack object, copy the stack

   * from Phase 1 into it in reverse order, and display the new stack.

   **************************************************************************/

  System.out.println("\nPHASE 3:");

  Stack copyPhaseOne = new Stack();    //new stack object

  //instantiate with stack from Phase 1 in reverse order

  for (int i = stack.capacity()-1; i >= 0; i--){

    copyPhaseOne.push(stack.top());

    stack.pop();

  }

  //DISPLAY STACK

  for (int j = stack.capacity()-1; j >= 0; j--) {

    System.out.println("\t" + copyPhaseOne.top());

    copyPhaseOne.pop();

  }

  System.out.println("");

  /**************************************************************************

   * The following statements create a new queue object, copy the queue

   * from Phase 2 into it twice, and display the new queue.

   **************************************************************************/

  Queue copyPhaseTwo = new Queue(queue.capacity()*2);    //new queue object

  //instantiate with queue from Phase 2 so that each element is present twice

  for (int i = 0; i < queue.capacity(); i++){

    if (queue.size() != 0){

      copyPhaseTwo.enqueue(queue.first());

      copyPhaseTwo.enqueue(queue.first());

      queue.dequeue();

    }

  }

  //DISPLAY QUEUE

  for (int j = 0; j < copyPhaseTwo.capacity(); j++){

    if (copyPhaseTwo.size() != 0){

      System.out.println("\t" + copyPhaseTwo.first());

      copyPhaseTwo.dequeue();

    }

  }

  System.out.println("\nEnd of program. Thank you.");

  }  //End of main method

}   //End of class
package stackandqueue;

/****************************************************************************

 * Program 1: Stacks and Queues

 *

 * Programmer: 

 *

 * TA: 

 *

 * Recitation Section: 601

 *

 * Date: February 5, 2004

 *

 * Description: This class describes a bounded queue data structure. A new

 * queue object can have a default bound of five or a different bound

 * specified by the user. The methods available to a queue object include

 * enqueue, dequeue, display first element, return current queue size, and

 * return maximum queue capacity.

 *

 * Input: strings and integers as parameters

 *

 * Output: queue size, capacity, first element

 *

 * Errors checked for: none

 *

 * Restrictions: The queue bound must be an integer.

 ****************************************************************************/

public class Queue {

  String[] queue;  //bounded queue object

  int numStrings;  //keeps track of the number of strings in the queue

  /*====================================================================

  = Creates a bounded queue with the default size of five.

  = No I/O

  ====================================================================*/

  public Queue()

  {

    queue = new String[5];

    numStrings = 0;

  }

  /*====================================================================

  = Creates a bounded stack of size specified by the parameter.

  = Parameter must be an integer.

  ====================================================================*/

  public Queue(int maxCapacity) //parameter specifies the queue's bound

  {

    queue = new String[maxCapacity];

    numStrings = 0;

  }

  /*====================================================================

  = Adds a string to the end of the queue as long as the queue is not

  = full, and increases the string counter by one.

  ====================================================================*/

  public void enqueue(String s)

  {

    if (numStrings < queue.length){

      queue[numStrings] = s;

      numStrings++;

    }

  }

  /*====================================================================

  = Removes the string at the front of the queue if the queue is not

  = empty. Advances all other elements in the queue one spot and

  = decreases the string counter by one.

  ====================================================================*/

  public void dequeue()

  {

    if (numStrings > 0){

      for (int i = 0; i < numStrings-1; i++){  //moves queue elements up

        queue[i] = queue[i+1];

      }

      queue[numStrings-1] = null;            //empties last spot in queue

      numStrings--;

    }

  }

  /*====================================================================

  = Returns the first element from a queue that is not empty. If queue is

  = empty, method doesn't produce an error.

  ====================================================================*/

  public String first()

  {

    String first = "";

    if (numStrings > 0){

      first = queue[0];

    }

    return first;

  }

  /*====================================================================

  = Returns the current size of the queue (how many elements are in

  = the queue).

  ====================================================================*/

  public int size()

  {

    return numStrings;

  }

  /*====================================================================

  = Returns the maximum size of the queue.

  ====================================================================*/

  public int capacity()

  {

    return queue.length;

  }

}

package stackandqueue;

/****************************************************************************

 * Program 1: Stacks and Queues

 *

 * Programmer: 

 *

 * TA: 

 *

 * Recitation Section: 601

 *

 * Date: February 5, 2004

 *

 * Description: This class describes a bounded stack data structure. A new

 * stack object can have a default bound of five or a different bound

 * specified by the user. The methods available to a stack object include

 * push an element, pop an element, display top element, return whether stack

 * is full, return whether stack is empty, and return maximum stack capacity.

 *

 * Input: strings and integers as parameters

 *

 * Output: stack size status, capacity, top element

 *

 * Errors checked for: none

 *

 * Restrictions: The stack bound must be an integer.

 ****************************************************************************/

public class Stack {

  String[] stack;  //bounded stack object

  int numStrings;  //keeps track of the number of strings in the stack

  /*====================================================================

  = Creates a bounded stack with the default size of five.

  = No I/0

  ====================================================================*/

  public Stack()

  {

    stack = new String[5];

    numStrings = 0;

  }

  /*====================================================================

  = Creates a bounded stack of size specified by the parameter.

  ====================================================================*/

  public Stack(int maxCapacity)  //parameter specifies the stack's bound

  {

    stack = new String[maxCapacity];

    numStrings = 0;

  }

  /*====================================================================

  = Adds a string to the top of the stack as long as the stack is not

  = full, and increases the string counter by one.

  = Calls isFull method.

  ====================================================================*/

  public void push(String s)

  {

    if (!isFull()){                  //check status of stack

      stack[numStrings] = s;

      numStrings++;

    }

  }

  /*====================================================================

  = Removes the string at the top of the stack if the stack is not empty

  = and decreases the string counter by one.

  = Calls isEmpty method.

  ====================================================================*/

  public void pop()

  {

    if (!isEmpty()){                 //check status of stack

      stack[numStrings-1] = "";

      numStrings--;

    }

  }

  /*====================================================================

  = Returns the top element from a stack that is not empty. If stack is

  = empty, method does not cause an error.

  = Calls isEmpty method.

  ====================================================================*/

  public String top()

  {

    String top = "";

    if (!isEmpty()){                 //check status of stack

      top = stack[numStrings-1];

    }

    return top;

  }

  /*====================================================================

  = Checks whether the stack is at its maximum capacity. If it is full,

  = returns true.

  ====================================================================*/

  public boolean isFull()

  {

    return (numStrings == stack.length);

  }

  /*====================================================================

  = Checks whether the stack contains any strings at all. If it is empty,

  = returns true.

  ====================================================================*/

  public boolean isEmpty()

  {

    return (numStrings == 0);

  }

  /*====================================================================

  = Returns the maximum size of the stack.

  ====================================================================*/

  public int capacity()

  {

    return stack.length;

  }

}

