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Topic 6 Divide and Conquer continued

Divide and conquer can do it in OG logia
1 Slit our input elements in half or close

enough

2 Sort each half recursively by
starting this algo on each half

3 Combine the two sorted halves into
one big sorted list
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Mergesort

Pseudocod

function merge sort a
Q list of s

if 101 1
return Q
left half of Q

R right half of Q
L merge sort L
R merge souter

now we have

a sorted left

new list I
and a sorted
rightwhile 14 1121 0

take Lto or RCO whichever



is smaller remove it and
append to new list

return new list

what's the runtime Harder because it's
recursive What we cant do is find a

recurrence for the runtime

Define Tca the runtime when the
input has size n

StepsApply to the left half TCM2
Apply to the right half Tmz

Merge n

Recurrence Tcu 2 T E th

There is a theorem called The Master
Theorem that tells you how to convert
a recurrence to a formula

Solution Tcu Olu log a



A few notes

We are are splitting the input in half
not the search space
These Dtc algos are usually not obvious
Many times there isn't know
The hard part is always the merge

Ex I The simplest De algo
binary search

Guess the between I and 100
7 tries I'll tell you higher

or lower
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Binary search you throw away half of

your input list each time

Finding an element in a list that is already



Sorted guess

Recurrence Tcu
A
TLE

Thu 0 login
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notation

Ex3_ Counting Inversions

Consider a list of distinct

Ammo
5 t b t I 3 2 2 1 0 20

An inversion is a pair hi lil where
icj but Li Lj an out of underpaid

20 inversions
Goal compute the of inversions in a

list of n elements
Obvious Algorithm Check every pain 062
Divide Conquer Ola logCal


