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Programming

Exercise 1 (8 points). Implement the Jacobi and Gauf-Seidel solvers for linear

systems of the form
Ax =b.

You may require A to be symmetric (check this condition in your code!). Make
sure to verify ||[D7'(A — D)|| < 1 and ||[L7'(A — L)|| < 1 by computing the eigen-
value of largest magnitude (using your favorite linear algebra library in your favorite
programming language).

Generate an exemplary linear system, run your algorithms, and plot the decay
of the residual || Az* — b||o over the number of iterations as well as over the runtime
of the algorithm. How do the two approaches compare?

Exercise 2 (2 points). Use max; |(Axz*—b);] < 1073 as a stopping condition for your
favorite iterative method from the first exercise. How does it compare to your exact
(Gauf-elimination) algorithm from the previous exercise sheet in terms of runtime
for matrices A € R™*" for n € {10,100, 1000}?



