 Gauss-Seidel method

Similarly, we firstly solve the small size matrix.

Example 5 

Assume 
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Again, we divide A into 3 parts. So we need to generate 1st and 2nd Child.
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Since the Gauss-Seidel principle is using new information as soon as it is available.

After we calculate
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Result: Since the matrix is small in this example, the total time needed to calculate the answer is just 0.03s. The time used in series and parallel processor is almost the same.

Example 6

For large sparse matrix, the algorithm is also the same. We need to divide A,b into several parts. So that we solve some of 
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in the child and then sent it to the next child. 

Algorithm

%Aup=triu(A,1);                              %Alow=tril(A)

%U=Aup(rank*n_bar+1:rank*n_bar+n_bar,:);     %L=ALow(rank*n_bar+1:rank*n_bar+n_bar,:);
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    -1 0…0 –1 0…… …0               0…0 –1 0…0 –1 9 

U=   -1 0…0 –1 0…….0         L=   0……0 –1 0…0 –1 9

        -1 0…0 –1 0…0              0… … .0 –1 0…0 –1 9


%aa=L(:,rank*n_bar+1:rank*n_bar+n_bar);

%L(:,rank*n_bar+1:rank*n_bar+n_bar)=zeros(n_bar,n_bar);

%a_bar=U+L;

       9                    0…0 –1 0…0 –1 0 –1 0…0 –1 0…….0

aa=   -1 9         a_bar=   0…..0 –1 0………..0 –1 0…0 –1 0…..0

      0 –1 9                0……..0 –1 0………..0 –1 0…0 –1 0…0


%x_local=aa\(b_local-a_bar*x0);
Result:

	PC Architecture
	Network of work-stations
	PC Cluster

	No. of processor used
	1
	5
	1
	5

	Time used in calculation
	2.14
	274.4
	3.03
	121.61

	Time used in message passing
	~
	1537.07
	~
	17.7

	Total time used in this function
	2.14
	1811.45
	3.03
	139.31


In jacobi method, the processors will calculate the value of x at the same time and it will save time for the large matrix. It is because we don’t need to wait one processor to calculate all the x, but we can use several processors.

In G-S method, the algorithm needs the renewal of x. When one of the processors is running, the others are stopped until the necessary new x is sent to them. So the processors can not run the same code at the same time. It means time used in calculation and message passing are both increased. And it can not apply parallel algorithm. 
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