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// Assume arrays start with index 1 instead of 0.

// a: Matrix A

// b: Vector b

// n: Dimension of the system of equations

// x: Vector x; contains initial values and

//    will be used to store the solution

// imax: maximum number of iterations allowed

// es: Acceptable percentage relative error  

// lambda: Use to "relax" x's 

Gauss_Seidel(a, b, n, x, imax, es, lambda) {

// Normalize elements in every row by 

// dividing them by the diagonal 

// element. Doing so can save some

// division operations later.

for i = 1 to n {

dummy = a[i, i]

for j = 1 to n

a[i,j] = a[i,j] / dummy

b[i] = b[i] / dummy

}
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// Assuming the initial guess (the values in x)

// is not reliable. 

// So carry out one iteration of Gauss-Seidel

// without relaxation (to get a better approximation

// of x's)

for i = 1 to n {

sum = b[i]

for j = 1 to n {

if (i != j)

sum = sum - a[i,j] * x[j]

}

x[i] = sum

}

iter = 1;



14

do {

sentinel = 1 // Assuming iteration converges

// set to 0 if error is still big

for i = 1 to n {

old = x[i]  // Save the previous x

// Compute new x and apply relaxation

sum = b[i]  

for j = 1 to n 

if (i != j)

sum = sum – a[i,j] * x[j]

x[i] = lambda * sum + (1 – lambda) * old

// If "necessary", check if error is too big

if (sentinel == 1 AND x[i] != 0) {

ea = abs((x[i] – old) / x[i]) * 100

if (ea > es)

sentinel = 0

}

}

iter = iter + 1;

} while (sentinel == 0 AND iter < imax)

}
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ω 0.8 0.9 1.0 1.2 1.25 1.3 1.4

No. of iterations 44 36 29 18 15 13 16
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w Number of w Number of

Iterations Iterations

0,7 33 1,25 12

0,8 27 1,3 14

0,9 22 1,4 17

1 17 1,5 22

1,1 13 1,6 30

1,15 10 1,7 43

1,175 10

1,2 10
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