
 

Randomized Algo Closest Pair

def Given P x y Pn Xn Yn E 2
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Conventions All numbers Ollgn bits
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Then pre Closest pair in O n gn expected time

Thm in O n expected time

idea data structure efficient way to store data



Warmup Canwe verify minimum dist Δ AE 2

idea process points in order

def Ak Ff dist pi p

Q Compare An vis Δ Aki vis Ak

idea coarse discretization of space
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Idea round coordinates

def a b EN the carb subsquare of N
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def A dictionary over U is a data structure for a set SEU

of keys along with value y

Supports insert XY

lookup Z

ImtdictinaryAnUcab o aib

for 1 i n

a b 4 1,1 1 rounddown

Compute Ai min d pi p PEA aid lard lb d 2

if Ai's Δ return Pi.p di

Insert pi into A a b

return An Δ



prop Suppose Ai A then

a algo reach insertion

b A a b emptywhen reachinsertion

Cor suppose Ai A then 25 lookups and return 25points

Thm SEU IS n IU N poly n
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Cor If An A then algo is correct

run in O n expected



Corak Ak 1 7A AK Δ

Then algo is correct returns Δ Ak

Runs in Olk expectedtime
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prop Algo update some A A once

verification algo updates Ak
det In

O W

prop dict operations is O n K 2k

p f O n ops in final pass

Olk ops to update A Ak happen iff IK
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prop Pr In L
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in a random ordering in the first k points 7 2

points that are close will update A Ak Theprobability

that one of these two stays in the end is

Cor algo in O n expected
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