cmr10.329CS 590C: In tro duction to Computational Science all 1996 Problem Set cmbx10.329Due Date: No 1, 1996 in class cmti10.329No late submissions wil ac epte cmr10.329NOTE: eel free to use Matlab Mathematica for these problems. cmr10.3001. (10 pts) The jacobi iteration for general cmsy10.300 cmr10.300 matrix has cmmi10.300cmr10.300 cmex10.300cmmi10.300cmex10.300cmr10.300and cmmi10.300 cmr10.300 cmex10.300cmmi10.300cmr10.300 cmmi10.300 cmex10.300cmr10.300Find the eigen alues of cmmi10.300 cmr10.300 cmmi10.300 cmsy7.300cmr7.300cmr10.300cmmi10.300cmsy10.300 cmmi10.300 ). cmr10.300 If cmmi10.300 cmr10.300 is symmetric ositiv de�nite, sho that the iteration con erges. 2. (10 pts) or Gauss-Siedel the iteration matrices are cmmi10.300cmr10.300 cmex10.300cmmi10.300cmr10.300 cmmi10.300cmex10.300cmr10.300and cmmi10.300 cmsy10.300 cmmi10.300 cmr10.300 cmex10.300cmr10.300cmsy10.300 cmmi10.300cmr10.300cmex10.300cmr10.300Find the eigen alues of cmmi10.300 cmr10.300 cmmi10.300 cmsy7.300cmr7.300cmr10.300cmmi10.300 cmsy10.300 cmmi10.300 ). cmr10.300 Giv an example of matrix cmmi10.300 cmr10.300 for whic Gauss-Siedel iteration will not con erge. 3. (10 pts) Decide the con ergence or div ergence of Jacobi and Gauss-Siedel iterations for cmmi10.300cmr10.300 cmex10.300cmr10.300cmsy10.300 cmr10.300 cmex10.300cmr10.300Construct cmmi10.300 cmr10.300 for oth metho ds and �nd the eigen alues of cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 cmmi10.300 cmsy7.300cmr7.300 cmmi10.300cmr10.300

4. (10 pts) or the matrix cmmi10.300cmr10.300 cmex10.300cmr10.300cmex10.300cmr10.300and cmmi10.300 cmr7.300cmr10.300cmmi10.300 cmr10.300 cmex10.300cmr10.300cmex10.300cmr10.300(a) Find the orthogonal ectors cmmi10.300 cmr7.300cmr10.300and cmmi10.300 cmr7.300cmr10.300in the Lanczos metho and the tridiagonal matrix cmmi10.300 cmmi7.300cmmi10.300AQ cmr10.300 cmmi10.300 cmr10.300 (b) Find the ectors cmmi10.300 cmmi7.300cmr10.300in the conjugate gradien metho ending with cmmi10.300 cmr7.300cmr10.300cmmi10.300 cmsy7.300cmr7.300 cmmi10.300cmr10.300 (2 cmmi10.300 cmr10.300 cmmi10.300 cmsy10.300 3). cmr10.3005. (10 pts) Compare the �rst conjugate gradien oin ts cmmi10.300 cmr7.300cmr10.300with and without precondi- tioning to the solution cmmi10.300 cmr10.300 (0 cmmi10.300 cmr10.300 1) of cmmi10.300 Ax cmr10.300 cmmi10.300 cmr10.300 cmmi10.300cmr10.300 cmex10.300cmr10.300cmex10.300cmmi10.300cmr10.300 cmex10.300cmr10.300cmex10.300cmmi10.300cmr10.300 and cmmi10.300 cmr10.300 cmex10.300cmr10.300cmex10.300