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(a) Write the PathFinder method possibleEnds, whichreturns true if the specified locations are

possible end points for an NE-path. In order to be possible end points for an NE-path, both locations must be
empty and the start location cannot be north or east of the end location.

Complete method possibleEnds below.

// returns true if the specified locations are possible
// starting and ending locations for an NE-path

// otherwise, returns false

private boolean possibleEnds (Location start, Location end)
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(b) Writethe PathFinder method £indNEPath, which recursively searches the environment to find an
NE-path between the locations start and end. If there is more than one NE-path connecting the

locations, the method may return any one of those NE-paths. If there are no NE-paths connecting the
locations, the méthod should return null.

In writing £indNEPath, you may assume
you wrote in part (a).

Complete method f£indNEPath below.

that possibleEnds - works as specified regardless of what

// returns a list containing a sequence of empty locat
// that form an NE-path from start to end;

"// returns null if no such path exists
// postcondition: theEpy is unchanged ,
public List findNEPath({Location start, Location end) f
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(a) Writethe PathFinder method possibleEnds, whichreturns true if the specified locations are

possible end points for an NE-path. In order to be possible end points for an NE-path, both locati
empty and the start Jocation cannot be north or east of the-end location. P cations must be

Complete method possibleEnds below.

// returns true if the specified locations are possible

/7 starting and ending locations for an NE-path

// othetrwise, returns false . o : .
private boolean possibleEnds(Location start, Location end)
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(b) Write the PathFinder method f£indNEPath, which recursively searches the environment to find an
NE-path between the locations start and end. If there is more than one NE-path connecting the
locations, the method may return any one of those NE-paths. If there are no NE-paths connecting the
locations, the method should return null.

In writing findNEPath, you may assume that possibleEnds works as specified regardless of what
you wrote in part (a).

Complete method findNEPath below.
// returns a list containing a sequence of empty locations
// that form an NE-path from start to end;
" // returns null if no such path exists

// postcondition: theEnv is unchanged
public List findNEPath (Location' start, Locatlon end)
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(a) Write the PathFinder method possibleEnds, whichreturns true if the specified locations are

possible end points for an NE-path. In order to be possible end points for an NE-path, both locations must be
empty and the start location cannot be north or east of the end location.

Complete method possibleEnds below.

// returns true if the specified locations are possible
// starting and ending locations for an NE-path
// otherwise, returns false

_ private boolean possibleEnds (Location.start, Location end)
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" (b) Write the PathFinder method £indNEPath, which recursively searches the environment to findan -
. NE-path between the locations start and end. If there is more than one NE-path connecting the

locations, the method may return any one of those NE-paths. If there are no NE-paths connecting the
locations, the method should return null.

In writing findNEPath, you may assume that poss:.bleEnds works as specified regardless of what
you wrote in part (a).

Complete method findNEPath below.

// returns a list containing a sequence 6f empty locations
// that form an NE-path from start to end;

// returns null if no such path exists

// postcondition: theEnv is unchanged '

public Llst findNEPath(Location start, Location end)
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AP® COMPUTER SCIENCE AB
2006 SCORING COMMENTARY

Question 4
Overview

This question was based on the Marine Biology Simulation case study and focused on abstraction, recursion, and
algorithm implementation. Students needed to show their understanding of the case study and its interacting
classes in order to recursively search for a path in an Environment. A skeleton ofthe PathFinder class
was provided, which contained an Environment as a private field. A recursive algorithm for finding an NE-
path between two Locations inthe Environment was described, and students were required to
implement that search algorithm. In part (a) students were required to complete the private possibleEnds
method, which determined whether two Locations could be endpoints of an NE-path. This involved
checking to see that both Locations were valid and that the ending Location was north and/or east of the
starting Location. In part (b) students were required to complete the £indNEPath method, which
performed the recursive search between the two Locations and returned a path if one existed. This involved
checking base cases (the two Locations were the same, or one was nonempty), performing recursive searches
from neighboring locations, and collecting the pathina List of Locations when a path was found. While
the algorithm for conducting the recursive search was specified, there was considerable freedom in the
implementation. Determining whether two Locations were possible endpoints in part (a) was most commonly
accomplished by comparing row and column numbers but also could be accomplished using the
getDirection method from Environment. Likewise, the recursion in part (b) could be expanded
forwards from the starting Location (using a north or east neighbor) or backwards from the ending
Location (using a south or west neighbor).

Sample: AB4A
Score: 9

This solution correctly checks for both empty and direction and earned all the points available in part (a).

In part (b) the solution correctly uses possibleEnds andreturns null, so both )2 points were earned. The
solution correctly checks for start equalto end, createsa List, adds start and returns, which earned
the next four 2 points for the base case. The solution creates a path to the north by correctly calling
findNEPath. Ifthis pathis null the solution creates a path to the east. If this pathis null, null is
returned. If this path isnot null, start isadded at the beginning and the path is returned. This solution
earned all of the remaining 2 points for a total score of 9.

Sample: AB4B
Score: b

The solution attempts to check for direction but uses | | instead of && earning the ¥ point for attempt but not the
Y2 point for correctness in the check ends for direction. The student attempts to check for empty but lost the
correctness Y4 point because of the confused identifier (env isused instead of theEnv). This student earned the
Y2 point for the return value.

The solution correctly uses and returns possibleEnds, which earned both of the check endpoints /% points. The
solution correctly creates a List, checks for equals, adds ends, and returns, earning all four % points for the base
case. The solution attempts a recursive call from a neighbor but adds 1 to row so the path search is to the south,
losing the %2 point for correctness. The guard on when to make the second call is on possibleEnds instead of
failure to find a path, so the % point for call2 was not earned. The solution does not attempt to combine the result of
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AP® COMPUTER SCIENCE AB
2006 SCORING COMMENTARY

Question 4 (continued)

the recursive call with start and does not guarantee a return of null when no path exists. Therefore, all four
14 points in the recursive application portion of the scoring guidelines were lost.

Sample: AB4C
Score: 2

In part (a) the student correctly checks for empty and earned both %2 points for this check. The student attempts to
check for direction but uses compareTo. compareTo works if checking against equality of Locations.
Ifusing compareTo with inequality, the result is incorrect because it is based on row major order. Thus, this
solution earned the attempt Y2 point but not the correctness %2 point. The solution earned the 2 point for return.

In part (b) the code earned no points as defined by the scoring guidelines.
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