
 

Divide Conquer

Q Cost ofmanipulating integers

A Modern at b c as primitive operation

Multiplication can be done 0 n 93 time

For this course thesegives two options for cost models

n bit arithmetic operations as unit up

n bit arithmetic ops using n steps tedious

O logn bit integer arithmetic

Convention for problems on integers assume Ollogn bits

algo can use O logn arithmetics as unitcost



Closest pain
Desiription

assume Xi's and yi's are disjoint

Proposition in 0cm

algo Yin dist Pi B

complexity I pairs 042

rop one dimentional in O nlogn

of idea sorting

algo input Xi Xn III

sort to Ie

output min



prop 2D closestpair in O n gn

Pf ideap sorting Pi Pn by coordinates fails

idea divideand conquer

dot A BE P dist AB May distlab

distPip is closestpair on P

det L R C P where

Pi xi x ̅
R Pi xis x ̅

Lemma 111 LEJ.IR TE7

dist Pip min
two recursive calls

dist L R hard



det Sg pi ILE sexie x ̅ 8 8 margin medianstripofP

l

ilemma
s min

dist PIP min ist In Ss Rn Ss
1 5

Is e yes we ran use sorting in y axis

prop
Sort Ss by y cooud

if pi c Ln Ss then

PIERAS

if dist pi pi 8 then 1125117 constant

Of claim any box contains 1 points from 1

Pf box it contains two points p.qEL then 84 contradiction

claim any 28 8 box B centered around ILES contains 8 points



Pt f f ftp.t.tpointin
Then let pi Xinyi C In Ss

pi XJ Rn Ss

If dist pi PI 8 Iit be
gits pies pies

frBASSIES I

P i it 8 in y wordsoutedorderinSs 1 I



Algo for 2D closest pair in Oln Ign

If LP E3 brute force

Sort P by x coord and get Px Olnlogn

PartitionP into Land R findmedianandclassifyallpoints Oln

dist L LRecursively compute
dist Rip

T
TLE

Let s minoff old

Compute Ss 0 n by check if x courdofPi is in range

sort Ssby y word
Onlogn

compute closestpair in Ss O n

Output min Is Ou

Complexity Tca E2T E t Olulogn E 06642



Then 2D closestpair in OCulogn

idea sorting in everyrecursivecall is wasteful

instead sort by x andyword once in thebeginning

Then in eachrecension we canconstruct LyLy RyRy in on Ix andRx areeasy as wehave
median Then LyandRycan
beconstructed duringpartition

Complexity T n E Oalign t Rin

Rin E 2R E Ocu E Olnlogn

Remark can bedone in Oln using frandomization


