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Algorithm.
Divide: draw vertical line L so that roughly ¥2n points on each side.
Conquer: find closest pair on each side recursively.
Combine: find closest pair with one point on each side of L.

Return best of 3 solutions.




Finding the closest pairin S.



Closest Pairs Algorithm

Closest Pair in P

closestPair(PF = (Px, Pyl) {

n = |F|

if (n <= 3} solve by brute force // basis case

else {
Find the wvertical line L through P's median // divide O(nlogn)
Split P inte PL and PR (split Px and Py as well)
dl. = closestPair{PL) /{ congquer 2T(n/2)
dR = closestPair (PR}
d = min{dL, dR)
for (i = 1 to o) { /{ create Sy O(n)

if (Py[i] i=s within distance d of L) {
append Py[i] to By

1
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d' = stripClosest {8y} /{ closest in strip O(n)
return min{d, d') /{ owverall closest
1
i
stripClozest{Sy) { /{ closest in strip
m = |8yl
d' = infimity
for (i =1 tom} {
for {j = i+l to min{m, i+7}) { /{ search neighbors O(n)
if {(dist{Sy[il, Sy[jl} <= d'} {
d* = dist(8y[i]l. Sy[j1} /{ mnew closest found
1
1
1
return 4’ Total Runtime = 2T(n/2) + n = O(n log n)




