Unit Il — Divide and Conquer

Merge sort

Quick sort

Binary search

Multiplication of large Integers

Strassen’s Matrix Multiplication

— Decrease the no. of multiplications at the expense of a slight increase in no. of
additions
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Multiplication of large Integers
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Multiplication of large Integers

 Example:
o 1234*1234
o 123456*654321
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Strassen’s Matrix Multiplication
e Strassen - 1969
oo ] <[ oo ]

my 4+ myg — ms + my M3 4+ msg
iy + My My 4+ Wiy — Mo 4 Mg !

my = (agy + ayy) * (beg + by )
m> = (ajg + ayy) * bug,
m3 = agg * (bgy — byy),
mg = ayy * (byg — byg).
ms = (apg + app) * by
mg = (ayo — aop) * (bgo + byy),
m, = (agy — ayy) # (b + byy).

7 Multiplications & 18 additions
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Strassen’s Matrix Multiplication - Analysis

Since n = 2%,
M) — TMEEY — TIM D = M2 — -
=TM2 - =TM2H =T,
Since k = log, n.
Min) =T7"%" — plo827 o, ,2.807
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