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Goal. See an example of a divide and conquer  
algorithm that is not related to searching or sorting.
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• The largest decimal number representable using n digits is  
• Therefore, y is added  times in the worst case. 
• Each addition involves  single digit operations. 
• Total =  single digit operations.

10n − 1
∼ 10n

Ω(n)
Ω(n10n)
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 // assuming x and y have n digits each and n is a power of 2 
 MULTIPLY(x, y): 
    n = number of digits in x and y  
    if (n == 1) return x * y 
     
    a = n/2 left-most  digits of x 
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T(n) = 3T( n
2 ) + cn

Running Time.

= Θ(nlog2 3)
Is it worth the effort?

= O(n1.59)

Karatsuba's Algorithm: Implementation and Analysis

Yes if n is large (>100)
No if n is small.



Integer Multiplication: A Race for Efficiency!

adapted from a slide by Kevin Wayne

O(n log1−κ n), κ = 2−1822026


