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GridWorld Case Study Part 5 — UnboundedGrid 
Grid Data Structures 
Reading Worksheet (Solutions)

The UnboundedGrid Class

	 1.	 Read page 42 of the Student Manual.

	 2.	 What arguments does the constructor for BoundedGrid require? None

	 3.	 What locations are valid in an UnboundedGrid? Any

	 4.	 How are locations stored in an UnboundedGrid? Map<Location, E>

	 5.	 What is the key type for the map? Location 

	 6.	 What is the value type for the map? E — same type as grid occupants

	 7.	 What is returned by the getNumRows and getNumCols methods for 
UnboundedGrid? -1

	 8.	 What is returned by the isValid method for UnboundedGrid? true

	 9.	 What map method does getOccupiedLocations use to determine occupied 
location in the grid? keyset()

	10.	 Complete Do You Know? Set 12.

Suppose a new class was constructed UnboundedBinarySearchTreeGrid<E>, 
which is a subclass of AbstractGrid<E>. The class stores the occupants in a binary 
search tree based on their Location. (Need to guarantee a getLocation method 
for this to work, so the constructor throws an exception if E is not an Actor.) 

private TreeNode occupantBST;

	11.	 What is returned by the getNumRows and getNumCols methods for 
UnboundedGrid? -1

	12.	 Write the get method for UnboundedBinarySearchTreeGrid<E>. 
public E get(Location loc)
{

	 if (loc == null) 
		  throw new NullPointerException(“loc == null”); 
	 return getHelper(root, loc);
}

private E getHelper(TreeNode node, Location loc)
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{ 
	 if (node == null) 
		  return null; 
	 Location nodeLoc = node.getLocation(); 
	 if (loc.compareTo(nodeLoc) == 0) 
		  return node.getOccupant(); 
	 else if (loc.compareTo(nodeLoc) < 0) 
		  return getHelper (node.getLeft(), loc); 
	 else 
		  return getHelper (node.getRight(), loc); 
}

13.	 What is the time complexity (Big-Oh) for get method? 

O(n) //Unbalanced Tree
O(Log n) //Balanced Tree
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