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Exercise 1 (Spatial Join)  

1. How do you have to modify the algorithm given below to join r-trees with different 

heights? 

If the r-trees have different heights, there will be “rectanglePairs” consisting of one 

leaf and one internal node. One possibility is to change FIND_INTERSECTING_PAIRS, 

so that it uses the leaf directly (and not its children) for the calculation.  Another way 

is to write a new method (FIND_INTERSECTING_LEAVES) that compares a leaf to all 

children of a node and call this in an added “if” within the “foreach” loop (see below). 
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2. Develop a similar algorithm to join quadtrees. 

Basic idea: start with the root nodes, on the next level 

compare only the nodes being in quadrants that intersect. 

If the points are different, you’ll always have to compare 

one quadrant with all 4 quadrants of the other tree (the 

quadrant which contains the point of the other tree), two 

with two quadrants of the other tree and one with only 

one quadrant, i.e. you have 9 (ne nw; ne ne; ne sw; ne se; 

nw nw; nw sw; se se; se sw; sw sw ) comparisons instead 

of 16, but the runtime is still O(c log n). Moreover, as data points are stored in internal 

nodes as well, you can’t restrict the comparisons to nodes on the same level.        

    

3. Can you think of a better strategy to join quadtrees? 

Search for the points of one quadtree in the other quadtree. Runtime O(n log n) 

                               

 


