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Topic 6 Divide Conquer continued

Ex3_Counting Inversions
Input a list of distinct s

s.IE FI
An inversion is a pair Li L where
is and Lj



In words a pair of elements where the
first is bigger than the second

Goal count the of inversions

This list 5 6 1 3 2 2 1 20 inversions

BFF fairs is 9 0

Diidetconque

o.li3 19 71 1601N

4 inversions fully in 5 inversions fully
green in orange

So 9 inversions within a half How
do we count the inversions where the
first element is in the left half and



the second is in the right

Checking all pairs green red works

but is basically brute force

Here's the trick While we're counting

inversions we'll also sort the lists
which we know takes On login

14 jul 160ft
5 inversions

7 2 3 19 10 0 1 6

Now we need to use this information to
count all inversions AND sort the whole list

We recombine the two sorted lists into one

big sorted list just like mergesort Can
we detect inversions ktweenthe two lists



fmes.int

10 0 1 6

man
since we picked from purple inversion
while there were 4 blues 4
we know 10 is part of 24 crossing inversions

Oln login

Ex
zf

Closest Pair of Points 70s
n points in the xy plane

P p Pa Pn
Goal Find the pair pi p with it

that is the closest to each other
Brutefae.lk 0 n



There is a DTC algorithm that is not
too difficult that is O n login

Other famous D C algorithms

Integer Multiplication
Input Two n digit interi and y
Output x y

DTC algo
172 Tn 3 T E n

1
71 Tin 009
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498 04159



lefiEI.is hI
ay to find a guaranteed

optimal solution

Does so without brute force
When you

code it you often use

recursion
Otherwise it's a very different idea

Imprecise Build up solutions bit by bit
one part at a time and give up when

a partially built solution is destined to

always violate constraints

Ex 1 knapsack item weight value
Capacity 10 1 8 13

2 3 7

With brute force 3 5 10

23 4 5 10

5 2 I

6 2 115heavy and still too heavy
if you remove any single item

7 2 I



Backtracking 0

I 2 3 4 5 6 7
w u 8

13 317 5110 4 4 4
every possibility on this branch

w fin
will be to heavy so we

prune it
in 8 in
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