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Sofya Raskhodnikova

Algorithm Design and Analysis

LECTURE 13
Divide and Conquer
• Closest Pair of Points
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Review questions

• Guess the solution to the recurrence: 
T(n)=8T(n/2)+cn. 

(Answer: Θ(n3).)
• Draw the recursion tree for this recurrence.

a. What is its height?

(Answer: h=log n.)
b. What is the number of leaves in the tree?

(Answer: 8h = 8log n = nlog 8= n3.)

9/26/2007
S. Raskhodnikova; based on slides by E. Demaine, C. Leiserson, A. Smith, K. Wayne

Review questions: recursion tree

Solve T(n)=8T(n/2)+cn:

c(n/4) c(n/4) c(n/4) (n/4)

c(n/2)

Θ(1)

… …

Total  = cn(1+4+42+43+…+n2)
= Θ(n3)

cn

c(n/2)

geometric series

8
cn

8 8
4cn

16cn
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Appendix: geometric series
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Closest-Pair(p1, …, pn) {
Compute separation line L such that half the points
are on one side and half on the other side.

δδδδ1 = Closest-Pair(left half)
δδδδ2 = Closest-Pair(right half)
δδδδ = min(δδδδ1, δδδδ2)

Delete all points further than δδδδ from separation line L

Sort remaining points by y-coordinate.

Scan points in y-order and compare distance between
each point and next 11 neighbors. If any of these
distances is less than δδδδ, update δδδδ.

return δδδδ.
}
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  T(n) ≤ 2T n /2( ) + O(n) � T(n) = O(n log n)

  T(n) ≤ 2T n /2( ) + O(n log n) � T(n)  =  O(n log2 n)


