Algorithms & Models of Computation
CS/ECE 374, Fall 2020

11.3.1

Solving the recurrences for fast
multiplication
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Analyzing the Recurrences

@ Basic divide and conquer: T(n) =4T(n/2)+ O(n), T(1) = 1. Claim:
T(n) = ©(n?).

@ Saving a multiplication: T(n) =3T(n/2)+ O(n), T(1) = 1. Claim:
T(n) — e(nl—HOg 1.5)
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Analyzing the Recurrences

@ Basic divide and conquer: T(n) =4T(n/2)+ O(n), T(1) = 1. Claim:
T(n) = ©(n?).
@ Saving a multiplication: T(n) =3T(n/2)+ O(n), T(1) = 1. Claim:
T(n) — e(n1+log 1.5)
Use recursion tree method:
@ In both cases, depth of recursion L = log n.

@ Work at depth i is 4'n/2 and 3'n/2' respectively: number of children at depth i
times the work at each child

@ Total work is therefore n > 2 and n Y1 (3/2)' respectively.
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Analyzing the recurrence with four recursive calls

T(n) =4T(n/2) + O(n), T(1) = 1
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Analyzing the recurrence with three recursive calls

T(n) =3T(n/2) + O(n), T(1) = 1
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Analyzing the recurrence with two recursive calls

T(n) =2T(n/2) + O(n), T(1) = 1
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THE END

(for now)




