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Period _____

Karel J Robot

Chapter 6 HW

1.  Write a new instruction named emptyBeeperBag. After a robot executes this instruction, its beeper-bag should be empty.

2.  Write a new instruction named goToOrigin that positions a robot on 1st Street and 1st Avenue facing east, regardless of its initial location or the direction it is facing. Assume that there are no walls present in the world.

3.  Study both of the following program fragments separately. What does each do? For each, is there a simpler program fragment that is execution equivalent? If so, write it down; if not, explain why.

fragment 1

 while ( ! nextToABeeper())

{


move();

}

if ( nextToABeeper())

{


pickBeeper();

}

else

{


move();

}

fragment 2

while ( ! nextToABeeper())

{


if ( nextToABeeper())


{



pickBeeper();


}


else


{



move();


}

}

4.  Karel must choose the correct room and move into it. One room is Robot Heaven and the other room is Robot Hell (it will be scrapped and used for parts for other Robots!). Your task is to help Karel choose the correct room as follows:  The robot is standing outside two rooms: one is to the west and one is to the east. To help the robot determine which is safe, there is a pile of beepers on the corner at which Karel is currently standing. If this pile of beepers has an even number of beepers, the safe room is the eastern room. If the pile has an odd number of beepers, the safe room is the western room. Program Karel to move into Robot Heaven (the safe room), leaving all beepers in their original location when done. Name the instruction moveIntoRobotHeaven. (Note: you may not use a counting mechanism - int variables, or the like)


5. Write a method called isThereABotOnRtAndOnlyOneBeeperOnLeft(). You may NOT use the logical operators (&&, ||, !). Also, do not write any helper methods – write all code in this one method. What this method does should be obvious from its name!

6. Write a method that moves karel forward and drops a beeper. Karel should continue moving forward and dropping a beeper until all of the following are true:

· karel has at least 1 beeper either on its left or its right – but there shouldn’t be beepers on both sides (e.g., 4 beepers on left side and none on right is ok, 1 beeper on right side and none on left is ok,1 beeper on each side is not ok)

· karel has no robots on its left and right

· karel still has beepers in its bag

While writing this method, you should explain how you came up with the <condition> for the while loop. You should show the steps you took, demonstrating what logic you used to create it. A solution without an explanation earns no credit

17.  Program a robot named Karel to escape from a maze that contains no islands. The exit of the maze is marked by placing a beeper on the first corner that is outside the maze, next to the right wall. This task can be accomplished by commanding Karel to move through the maze, with the invariant that its right side is always next to a wall. See problem 9 from Ch5 and take advantage of reusing code. The figure below gives one sample starting position and maze (of course, your program should work for any maze).


25.  Program a robot to arrange vertical piles of beepers into ascending order. Each avenue, starting at the origin, will contain a vertical pile of one or more beepers. The first empty avenue will mark the end of the piles that need to be sorted. Figure 5-31 illustrates one of the many possible initial and final situations. You may not count the beepers (in case you know how to do that).  (How hard would it be to modify your program to arrange the piles of beepers into descending order?) (Note: for this problem you may not count beepers, not use other data structures you may know, etc.). You must call your class SorterBot and the one public method you should have is called sortThemAll().
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Karel is standing on a pile of beepers. If even number, leave beepers where they were and move into eastern room. If odd number, leave beepers where they were and move into western room.
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