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Multiplication: Divide and Conquer



Multiplication: Divide and Conquer

● Recursive algorithm ?
● Time complexity ?



Multiplication: Karatsuba’s algorithm

Use the identity: bc + ad = ac + bd - (a-b)(c-d)

Use the identity: bc + ad = (a+b)(c+d) - ac -bd

● Recursive algorithm ?
● Time complexity ?
● Which identity is better ?
● Proof of correctness?



Select(A,k)
Naive solution: Sorting based

Given an array A[1...n] and an integer k <= n, return the k-th small element in A.



Select(A,k)
QuickSelect(A,k):

1. If A is small, brute force
2. r = partition(A) // returns rank(pivot)
3. If k < r: return QuickSelect(A,k)
4. If k = r: return A[k]
5. If k > r: return QuickSelect(A, __ )

Time complexity recurrence:

T(n) = ____________________________

T(small) = brute force

T(n) = O(n) // time to partition

         + _____________ // time during recursion

What is the best way to choose pivot ?


