MATH 574 ASSIGNMENT 2

1. Consider the tridiagonal matrix
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If A is irreducible and weakly diagonally dominant, show that all a;, b;, and ¢; are nonzero.

2. Show that if A is strictly diagonally dominant, then
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Hint: Write A = D[l + D™ (L +U)] and use ||(I + E)7!|| <1/(1 — || E||), for |E|| < 1.
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a) Find the iteration matrix M for the Jacobi method, Gauss Seidel method, and SOR
method.

3. Let

b) Compute the spectral radius in each case (for SOR, take w = 4(2 — v/3)). Use exact
arithmetic until the last step of your computation. Note that with this choice of w, we have
w?/8 — 2w +2=0.

4a. Find the values of the constant a for which the matrix

2= (9)

Hint: Use the fact that a symmetric matrix is positive definite if and only if all its eigen-
values are > 0.

is positive definite.

4b. Find a vector = (z1,22)” and a constant a not satisfying the conditions of part (a) for
which 27 Az < 0.



