Bit 115: Introduction to Programming: Java


The midterm exam will focus on the first three learning outcomes 

· conceptualize the logical steps needed to accomplish a task, 

· apply structured programming techniques to accomplish a task, 

· test and debug a program

Exam Topics:

 Setting up a city with walls, things, robots 

 Using the robots built-in services 

 Extending a robot to include new services 

 Tracing code and pinpointing where it goes wrong 

 Explaining the compile/run process 

 Selecting when to use different programming structures like loops, decisions, and services 

 Writing syntax for loops, decisions, local variables, and parameters 

The exam will be similar to the quiz format, i.e., pencil-paper, from memory, individual work.  Please keep in mind that if you don't see a topic listed above, it may still be on the exam.  You're responsible for everything listed in the syllabus, AND everything we did in lecture, whether or not it’s listed above.  The following sample questions should be representative of the questions you'll have on the exam.  Again, you may see different question formats on the exam – the following list is not meant to limit the possible questions on the exam.
1) Extending a Class for a Hide and Seek

Ian is looking for his cousin Megan in a game of hide and seek. Megan may be hiding around any of the corners (circled intersections) along the wall. For this question you will be asked to create a new type of robot called Seeker that has all the services of a standard robot plus three new services: turnRight(), goAroundCorner() and celebrate().
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Figure 1
Code Template

	1  
	import becker.robots.*;

	2 
	/*

	3 
	 * Hide and Seek Game with Ian and Megan

	4 
	 * Ian is looking for his cousin Megan in a game of hide and seek. 

	5 
	 * Megan may be hiding around any of the corners along the wall. 

	6 
	 */

	7 
	

	8 
	

	9 
	{

	10 
	
public Seeker (City c, int st, int ave, Direction dir, int num)

	11 
	
{

	12 
	

super(c, st, ave, dir, num);

	13 
	
}

	14 
	}

	15 
	

	16 
	public class Midterm_ExtendClass

	17 
	{

	18 
	
public static void main(String[] args)

	19 
	
{

	20 
	

City playground= new City();

	21 
	

//CITY SETUP CODE REMOVED FOR CLARITY

	22 
	



	23 
	

	24 
	
}

	25 
	


	26 
	}


1. What should be the Java syntax for creating the new type of robot called Seeker at line 8 of the code template?

2. Write the line of code to create a robot with an empty backpack, named ian.  ian is a Seeker robot located in the city as shown on Figure 1

3. Between what two lines of the code template would you insert your lines of code for creating the robot? 

4. Write the complete Java code for a service called turnRight() that pivots the robot to the right. 

5. Write the complete Java code for a service called goAroundCorner() that moves the robot down the street along the wall to the corner, goes around the corner to the next street and turns back to the East.
6. Write the complete Java code for a service called celebrate() that pivots the robot around five times then outputs the text “HOORAY! I found you”
7. Between what two lines of the code template would you insert your code for the new services?

8. Write the Java syntax for telling the robot named ian to celebrate()
9. Write code for the main program that uses the services above for a Seeker robot named ian to check the intersection around each corner to see if  the robot named megan is at that intersection. When ian finds megan he should celebrate and stop.

Bonus: Write and call a service to have ian return home (back to his starting place) after finding megan.

2) Setting up a city

Yu should be able to create all the Java code needed to actually set up the city, as pictured in the following image:
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Note that you don't have to worry about the color of the Things, Walls, or Robots.  They've been set so that you can see them on the print-out.

(A Hint That You Won't Find On The Exam: You may or may not use all the lines below)

(A Hint That You Won't Find On The Exam: Notice that there's actually TWO walls in front of the robot – you can tell this based on the direction of the small stubs that stick out from the wall)

Please fill in your answer on the following code template:
	1 
	import becker.robots.*;

	2 
	public class Midterm_ExtendClass

	3 
	{

	4 
	
public static void main(String[] args)

	5 
	
{

	6 
	

City playground= new City();

	7 
	

	8 
	

	9 
	

	10 
	

	11 
	

	12 
	

	13 
	

	14 
	

	15 
	

	16 
	

	17 
	

	18 
	

	19 
	

	20 
	

	21 
	

	22 
	



	23 
	

	24 
	

	25 
	
}

	26 
	}


3) Program Tracing, Error Detection
Given the following code, and the following Program Trace Table, trace the program.  If the robot breaks for any reason, make sure to explain why, and then explain how to change the code so that it doesn't break.  It may be helpful to first draw the set up of the city in the following blank city map:
Code To Trace:

	Line 
	Code

	1. 
	import becker.robots.*;

	2. 
	public class Quiz extends Object

	3. 
	{

	4. 
	
public static void main(String[] args)

	5. 
	
{ 

	6. 
	

City ForgetsVille = new City();

	7. 
	

	8. 
	    Robot bob = new Robot(ForgetsVille, 4, 3, Direction.NORTH, 0);

	9. 
	        new Wall(ForgetsVille, 3, 4, Direction.EAST);

	10. 
	        new Wall(ForgetsVille, 3, 4, Direction.WEST);

	11. 
	        new Wall(ForgetsVille, 3, 4, Direction.NORTH);

	12. 
	        new Wall(ForgetsVille, 4, 4, Direction.SOUTH);

	13. 
	        

	14. 
	        new Thing(ForgetsVille, 0, 3);

	15. 
	        new Thing(ForgetsVille, 0, 4);

	16. 
	

	17. 
	

bob.turnLeft();

	18. 
	        bob.turnLeft();

	19. 
	        bob.move();

	20. 
	        bob.turnLeft();

	21. 
	        bob.move();

	22. 
	        bob.move();

	23. 
	        bob.turnLeft();

	24. 
	        bob.move();

	25. 
	        bob.move();

	26. 
	        bob.move();

	27. 
	        bob.move();

	28. 
	        bob.move();

	29. 
	        bob.turnLeft();

	30. 
	        bob.move();

	31. 
	        bob.move();

	32. 
	        bob.pickThing();      

	33. 
	        bob.move();

	34. 
	        bob.putThing();

	35. 
	        bob.move();

	36. 
	    }

	37. 
	}
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3) Program Tracing, Error Detection

Given the following code, and the following Program Trace Table, trace the program.  If the robot breaks for any reason, make sure to explain why, and then explain how to change the code so that it doesn't break.  It may be helpful to first draw the set up of the city in the following blank city map:
Code To Trace:

	Line 
	Code

	1. 
	import becker.robots.*;

	2. 
	

	3. 
	class NewRobotType extends Robot

	4. 
	{

	5. 
	public NewRobotType(City c, int st, int ave, Direction dir, int num)

	6. 
	    {

	7. 
	        super(c, st, ave, dir, num);

	8. 
	    }

	9. 
	   

	10. 
	    public void DoSomething()

	11. 
	    { 

	12. 
	        int mystery = 2;

	13. 
	        while( 0 < mystery)

	14. 
	        {

	15. 
	            if(this.canPickThing())

	16. 
	            {

	17. 
	                this.pickThing();

	18. 
	            }

	19. 
	            mystery = mystery - 1;

	20. 
	            this.move();

	21. 
	        }

	22. 
	    }

	23. 
	}

	24. 
	

	25. 
	public class Tracing_2 extends Object

	26. 
	{

	27. 
	
public static void main(String[] args)

	28. 
	
{ 

	29. 
	        // It's "T" time in London - time to consume some T

	30. 
	

City london = new City();

	31. 
	        NewRobotType newbie = new NewRobotType(london, 3, 3, Direction.NORTH, 0);

	32. 
	        

	33. 
	        // A row of things across the top

	34. 
	

new Thing(london, 1, 0);

	35. 
	        new Thing(london, 1, 1);

	36. 
	        new Thing(london, 1, 2);

	37. 
	        new Thing(london, 1, 3);

	38. 
	        new Thing(london, 1, 4);

	39. 
	        new Thing(london, 1, 5);

	40. 
	        new Thing(london, 1, 6);

	41. 
	

	42. 
	        // A row down the middle

	43. 
	        new Thing(london, 2, 3);

	44. 
	        new Thing(london, 3, 3);

	45. 
	        

	46. 
	        newbie.DoSomething();

	47. 
	        newbie.turnLeft();

	48. 
	        newbie.DoSomething();

	49. 
	        newbie.DoSomething();

	50. 
	        newbie.turnLeft();

	51. 
	        newbie.turnLeft();

	52. 
	        newbie.move();        

	53. 
	        newbie.move();        

	54. 
	        newbie.move();        

	55. 
	        newbie.move();        

	56. 
	        newbie.move();        

	57. 
	        newbie.DoSomething();

	58. 
	        newbie.DoSomething();

	59. 
	    }

	60. 
	}
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