THE DiviDE-AND-CONQUER STRATEGY
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Brigham, O(n®) steps. By using the divide-and-conquer approach, we can
: split the number into two equal parts and compute the product by
fliplication the following method:
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Implement the Fast Fourier Transform algorithm based upon the
divide-and-conquer approach. Compare it with the straightforward
approach.
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Read Section 3-7 of Horowitz and Sahni (1978) for Strassen’s
matrix multiplication method based upon divide-and-conquer.

mith and
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T(n)= .
al(nlc)+bn forn>1.

where a, b and ¢ are non-negative constants.
Prove that if 1 is a power of ¢ then
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CHAPTER 4

O(n) ifa<c
T(n)=4 Onlog, n) ifa=c
O(nmg“ “) if a>c.

4.9 Prove that if T(n) = mT(n/2) + anz, then T(n) is satisfied by

| o=y ifm>4
‘ T(n)= O(M2 logn) ifm=4
i o(n*) if m<4.

‘L 4.10 A very special kind of sorting algorithm, also based upon divide-
| and-conquer, is the odd-even merge sorting, invented by Batcher
‘ (1968). Read Section 7.4 of Liu (1977) for this sorting algorithm. |
] Is this sorting algorithm suitable as a sequential algorithm? Why? |

(This is a famous parallel sorting algorithm.)

| 4.11 Design an O(nlogn) time algorithm to find the longest -
monotonically increasing subsequence of a sequence of n numbers.




