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merge-sort (A, p, r)
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if p<r

q— [(p+r)/2]
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solve the large problem by

solving smaller problems
and combining solutions
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Closest(P)
Base Case: If <8 points, brute force.

_et g be the “middle-element” of points
Divide P into Left, Right according to g
delta,r,] = MIN(Closest(Left) , Closest(Right) )

Mohawk = { Scan P, add pts that are delta from q.x }

For each point x in Mohawk (in order):

Compute distance to its next 12 neighbors
Update delta,r,j if any pair (x,y) Is < delta

Return (delta,r,))



T(n)=2T(n/2)+ 6O(n) = O(nlogn)




Details: How to Divide into left/right half 2
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sorted in X: 131514910798 11234 12

sortedinY:65121110313498 72114
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sorted in X3131514910/79811234 12

sortedinY]6 5121110313498 721 14
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ClosestPair(P)

Compute Sorted-in-X list SX
Compute Sorted-Iin-Y list SY
Closest(P,.SX,SY)




Closest(P,.SX,SY)
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Closest(P,.SX,SY)
Base Case: If <8 points, brute force.

et g be the middle-element of SX
Divide P into Left, Right according to g )

delta,r,j = MIN(Closest(Left, LX, LY) Closest(Right, RX, RY)

Mohawk = { Scan SY, add pts that are delta from q.X }

For each point x in Mohawk (in order):

Compute distance to its next 12 neighbors
Update delta,r,j if any pair (x,y) Is < delta

Return (delta,r,))



Closest(P,.SX,SY)

Base Case: If <8 points, brute force.
et g be the middle-element of SX

Divide P into Left, Right according to g

delta,r,] = MIN(Closest(Left,

X, LY) Closest(Right, RX, RY)

Mohawk = { Scan SY, add pts that are delta from q.X }

For each point x in Mohawk (in order):

Compute distance to its next 12 neighbors
Update delta,r,j if any pair (x,y) is>ijelta

Return (delta,r,))

Can be reduced to 7!



Running time for Closest pair algorithm

T(n) =



T(n)=2T(n/2)+ 6O(n) = O(nlogn)




