NMA — homework from week 2

1. Fixed Point Iterations (FPI): Consider a linear system x = Uz + v, where
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(a) Will FPI converge for this system? Give reasons for your answer.
(b) Use 2(®) = v and compute z(") and z(?) using FPIL.

(c) Compute |22 — (M|, i.e. the row norm of the difference between the vectors z(?) and z().

2. Jacobi (J) method: Consider a linear system Az = b, where
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(a) Will J method converge for the given system? Give reasons for your answer.

(b) Choose 2(®) = b and compute z(!) and z(? using J method.

3. Gauss-Seidel (GS) method: Consider a linear system Fx = g, where
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(a) Find all values of p such that the matrix F' is strictly diagonally dominant.
(b) Find all values of p such that the matrix F' is symmetric positive definite.

(¢) Choose p =1, (9 =10,0,0]” and compute z(!) and z®) using GS method.
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(d) Will GS method converge for p = 17 Give reasons for your answer.



