CS 105 Introduction to Data Structures and Algorithms

Project 1 (Draft)

WORD GAME

Write a Java application that displays a frame to carry out a word game as follows.  The objective of the game is to unscramble a word so that it forms a target word using only stack and queue operations.  The player starts with a scrambled word with its letters placed in a stack.  The target word is also given, and the player’s goal is to place the same letters on a separate queue, but in the correct order so that it matches the word.  The player is allowed only three possible operations:

· Pop and enqueue (PE):  pop an element from the stack, enqueue that element onto the queue

· Dequeue and push (DP):  dequeue an element from the queue, push that element onto the stack

· Dequeue and enqueue (DE):  dequeue an element from the queue, and enqueue it back into the queue

For example, suppose the scrambled word is trips and the target word is strip.   The following operations, in sequence, transform the scrambled word into the target word:
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The graphical user interface (GUI) for this program will be a JFrame that displays (some of) the contents of the stack and the queue, as the player executes an operation.  Each operation will be a button in the frame.  Here is a simple demonstration of this GUI (you may improve on the GUI, as long as the main components you see here are present):
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Suppose the “Pop Enq” button is pressed, the following display will result:
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The puzzle is solved when the contents of the queue match the target word:
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Note that only the first three top elements of the stack and up to 10 elements of the queue (starting with the front element) are visible.  A fourth button causes a new puzzle (scrambled and target word) to be shown.  The puzzles will come from a text file called “words.txt”, which is expected to contain several puzzles, one puzzle per line.  Each line contains two words separated by a space; the first word is the scrambled word while the second word is the target word.  When the program is executed the first time, the first puzzle is shown.  Succeeding puzzles are shown after the “New Word” button is pressed.  When you run out of puzzles, go back to the first puzzle.  Here is an example of what “words.txt” might contain:
trips strip
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You will need to implement a stack data structure, a queue data structure, and another data structure to manage the puzzles stored in the file.  Choose any implementation you like, as long as you have at least one array or ArrayList implementation and at least one linked list implementation.

More details regarding this project will follow; there may be other requirements.  Consult your instructor when classes resume in January for deadline and defense information.

