


Orthogonal range searching
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FINDSPLITNODE(T 1.

Input, A tree T and two values x and x' with x < x'

Output, The node v where the paths to x and x” split, or the leaf where both
paths end.

.. v<root(])

), while vis not aleaf and (' <x, or x> xy)

5o doify <y

4 then v  [c(v)

w

b

else v re(v)
- Tefurn v



the selected subtrees



Algorithm IDRANGEQUERY(T, [x: x'))

Input. A binary search tree T and a range [x : .

Qutput. All points stored in T that lie in the range.

. Vit =FINDSPLITNODE(T, x,x')

2. if VSP“[ 1s a leaf

3. then Check if the point stored at vy must be reported.

4, else (x Follow the path to x and report the points in subtrees right of the path. *)

) Y= 1‘-'(Vsplil)

6. while v is not a leaf

T doif x < xy

8. then REPORTSUBTREE(r¢(V))

9, Ve le(v)

10. else v — rc(V)

1. Check if the point stored at the leaf v must be reported.

2. Similarly, follow the path to X', report the points in 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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Kd-tree
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Algorithm BUILDKDTREE(P, depth)

Input. A set of points P and the current depth depth.

Output. The root of a kd-tree storing P.

I.if P contains only one point

2. then return a leaf storing this point

3. else if depthis even

- then Split P into two subsets with a vertical line £ through the median x-coordinate
of the points in P. Let Py be the set of points to the left of £ or on £, and let
P; be the set of points to the right of £.

5. else Split P into two subsets with a horizontal line £ through the median y-
coordinate of the points in P. Let P; be the set of points below £ or on £,
and let P, be the set of points above /.

0. Vieft — BUILDKDTREE(P,,depth+1)

7. Viight < BUILDKDTREE(P,,depth+1)

8. Create a node v storing [, make Vir; the left child of v, and make Vyjgp, the right
child of v.

0, return vV
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Algorithm SEARCHKDTREE(V,R)

Input. The root of (a subtree of) a kd-tree, and a range R.
Output. All points at leaves below v that lie in the range.
I. ifvisaleaf

2 then Report the point stored at v 1f 1t lies 1n R.

3. else if region(lc(v)) is fully contained in R

4 then REPORTSUBTREE(/c(V))

5 else if region(lc(v)) intersects R

6 then SEARCHKDTREE(/c(Vv),R)
7. if region(rc(v)) 1s fully contained in R

8. then REPORTSUBTREE(rc(V))

9. else if region(rc(v)) intersects R

10. then SEARCHKDTREE(r¢(V),R)
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