Math 5329, Test 11
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Find the range of values of a for which the Gauss-Seidel method will
converge, when applied to a system with matrix A.

2. a. Find the LU decomposition (without pivoting) of
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b. Now find the Cholesky decomposition LL? of A (not necessarily
the same L as part (a)).

c. Prove that A is positive definite. (Hint: Use part (b))



3. Do several iterations of the inverse power method to find the smallest
eigenvalue (in absolute value) of A, and the corresponding eigenvector,
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4. If p3(z) is the polynomial of degree 3 which interpolates f(z) = In(z) at
x =1.0,1.1,1.2,1.3, find as small a bound as possible on maz 1<,<1.2|ps(z)—
f(z)]. (Note: the range is only (1.1,1.2)).

5. Set up (don’t try to solve) the equations to determine the cubic spline

s(zr) = a+br+cr*+di? —1<z2<0
e+ fr+gr?+had 0<z<1

which interpolates to f(x) = sin(5x) at = —1,0, 1 and which matches
f"(x) at the endpoints x = —1 and = = 1.



