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Points of P that lie in [x: x"] = U disjoint P(v)
Those points laying in [y: ¥'] are important.
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Algorithm BUILD2DRANGETREE(P)

Input. A set P of points in the plane.

Output. The root of a 2-dimensional range tree.

I.  Construct the associated structure: Build a binary search tree Jyg50. 0N the
set P, of y-coordinates of the points in P. Store at the leaves of Tygsqc nO
just the y-coordinate of the points in £,, but the points themselves.

2. if P contains only one point

3. then Create a leaf v storing this point, and make T the associated
structure of v.
4, else Split P into two subsets; one subset . contains the points with

x-coordinate less than or equal to x,,;4. the median x-coordinate,
and the other subset Py, contains the points with x-coordinate
larger than x ;4.

5. Vieft < BUILD2DRANGETREE(B.¢,)

6. Viight < BUILD2DRANGETREE(Pyigh)

7. Create a node v storing xy;4. make vieg the left child of v, make
Viight the right child of v, and make Ty the associated structure
of v.

8. returnyv
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Algorithm 2DRANGEQUERY(T.[x:X]x[y:y'] )

Input. A 2-dimensional range tree T and a range [X:X']X[y:y’].
Output. All points in T that lie in the range.

1. Vspiit «—— FINDSLPITNODE(T,X,x’)

2. If vspitis a leaf

3.then check if the point stored at vspit must be reported.

4. else (*follow the path to x and call 1IDRANGEQUERY on
the subtrees right of the path.*)

5.V «—Ic(Vspiit)

6. While v is not a leaf

7.do if X < xv

8.then 1IDRANGEQUERY (Tassoc(rc(v)), [V:Y'])

9.V «lc(v)

10.else v «rc(v)

11. Check if the point stored at v must be reported.

12. Similarly, follow the path from rc(vspit ) to X’, call
1DRANGEQUERY with the range [y.y’] on the associated
structures of subtrees left of the path, and check if the point
stored at the leaf where the path ends must be reported.
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64 6 36 8
256 3 64 16
1024 10 100 32
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Higher Dimensional Range Tree:
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General Sets Of Point:
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