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Homework number: 2

Homework Title: Exercise 2.39

Problem description:

Verify that the dominant term in the operation count (number of multiplications or number of additions) for Cholesky factorization of a positive definite matrix of oder n is \frac{n^{3}}{6}

Problem solution:

While looking at the Cholesky algorithm:

for k = 1 to n

   akk = sqrt(akk)

   for i = k + 1 to n


aik = aik / akk

   end

   for j = k + 1 to n

    
for i = k + 1 to n

         
    aij = aij – aik * ajk


end

   end

end 

we see that the loops can be formulated as:

 \sum^{n}_{k=1} [1+ \sum^{n}_{i=k+1}(1) + \sum^{n}_{j=k+1}(\sum^{n}_{i=k+1}(1))]

=\sum^{n}_{k=1}[1 + (n-k) + \sum^{n}_{j=k+1}(n-k)] =

=\sum^{n}_{k=1}[1 + (n-k) + (n-k)^{2}] =

\sum^{n}_{k=1} 1 + \sum^{n}_{k=1}(n-k) + \sum^{n}_{k=1}(n-k)^{2}\approx

n + \frac{n(n-1)}{2} + \frac{n(n-1)(2n-1)}{6} \approx \frac{n^{3}}{6}

Results:

LU factorization requires \frac{n^{3}}{3} which is the double ammount than for Cholesky factorization.

Discussion and Comments: 

