CompSci 161
Winter 2023 Lecture 4:
Divide and Conquer I:
Inversion Counting
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Counting Inversions

>

i,j are an inverted pair if i < j and A[i] > A[j].
(the larger element appears earlier in the array)

For example:
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. Counting Inversions

> i, j are an inverted pair if i < j and A[i] > A[J].
(the larger element appears earlier in the array)

The follow ng (s an ©(n?) time way to count the
inversions in an array:

count =0
fori=1...ndo
forj=i+1...ndo _Lgvu\)ve "(lece
if A[i] > A[;] then .
count++ — T)O\tjno\/\nhd\’
return count *
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Counting Inversions Faster: a subproblem

Merqe ~and = count ( )
> want to count number of inverted pairs in A,
> we know A[l... 7] is sorted, asis A[5+1...n].
» Can we do better +han ©(n?)?
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[/ afier while  loop
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Finishing the Merge Portion

» We want sorted list when done
» Let's keep the rest of the array




Counting Inversions Faster
¢ oun (A 3

f\ » Use the algorithm from the previous question
» count number of inversions in unsorted array
» How fast is your algorithm?
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. Running Time for Counting Inversions

if list has one or zero elements then
return no inversions

Divide into L = A[1l...5] and R=A[5 +1...n]

// Sh i i rameters?

Recursively solve on R; count is ¢
n earlier subproblem on L. R; count is cy
return ¢, +cgr+ cuy

How long does this take?

T (n)= aT (&) + 06)




. Running Time for Counting Inversions

» Two recursive of size n/2, plus local linear woc{k
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