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Then Jacobi’s iterative technique becomes

x® = D7YL 4+ U)x* Y 4+ D 'b.
Letting T; = D™Y(L + U) and ¢; = D~ 'b, we have

€ xk) — Y}X(k_l) +c;.

In general, (x) is used for computation and (*x) for theoretical purposes.

An algorithm in pseudocode for implementing Jacobi’s iterative technique fol-
lows.

Jacobi lterative

To solve Ax = b given an initial approximation x*’:

INPUT  the number of equations and unknowns »; the entries a;;, 1 < i, j < n of the
matrix A; the entries b;, 1 < i < n of b; the entries XO;, 1 <i < n of X0 = x©:
tolerance TOL; maximum number of iterations N.

OUTPUT  the approximate solution x1, ... , x, or a message that the number of
iterations was exceeded.

Step1 Setk=1.
Step 2 While (k < N) do Steps 3-6.

Step3 Fori=1,...,n
a5 Z’;::! (a;jXO0j) + b;
Sel X = J#1
aj;
Step 4 1f ||x — XO|| < TOL then OUTPUT (xy, ... , x,);
(The procedure was successful.)
STOP.

Step5 Setk=k+1.
Step6 Fori=1,...,nset X0; = x;.

Step 7 OUTPUT (‘Maximum number of iterations exceeded’);
(The procedure was successful.)
STOP. ]



