
 Recap

QuickSort
n worst case worsethanMergeSort
Intognl best average case

Unstable
In place
The constant in L is quite low soworks
verywell in practice
Based on Divide Conquer

Sortof MergeSort in Reverse



1 Intermultiplicationkaratsuba
Anotherexampleof Divide Conquer

Input two n bit integers a a.az An and bb.bz ibn
a b 012

Goal Compute the binary representation of axb
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Let's use divide and conquer
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Now we have
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Mult a b
1 ComputeMultan.ba MultLAnbe MultCAe.bh MultAe.be
2 Return X



Correctness follows
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Integer Multiplications
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2 Closestpair ofpoints

Input n points on a plane x g Arg AnYa
Goal findtwopoints that areclosest toeachother

Yn

I
Brute force check all painofpoints pairs 2 any

If all points are ona line easyin Calogn sort lookatadjacentpoints

Forsimplicity assume all Xi's y.is are distinct
Divideand Conquer

1 Dividepointsintotwohalvesbytheir coordinate

draw a verticalline

2 Conquer Recuseon bothhalves

3 Combine Findclosestpairsacrosstheline
Checkthepoints neartheborder

4Outputthesmallest ofthethree
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Butstep canbe In



Observation only need to consider points
that are closerthan S min15 S

So for eachpoint onlyneed to consider
theones in its 8 neighborhood

8
x
8

1 Sort the pointsby theiry
Coordinate

2 Overlay a grid
3 Process thepoints accordingto their

y coordinate

Claims

1 At most 1 pointper
all

1 2 Onlyneedto lookat
points at mosttwo rows

away at most 11 cells
withsomecarefulargument
this can be 6



Compute crossborder closest pair
1 Take pointswithin S of 1
2 Sort these pointsby y

coordinate pi.pe Pr
3 Checkthe distance betweeneachpointpi with the
11 points after it in the list

For i I to k
For j it to it 11

Checkdist PiPj andupdatemin if needed
4 Output theclosestpair found

Correctness
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