CSCE 340/840
Homework Assignment 6

Due: April 16, 2002, 75 points

Gaussian Elimination

Develop a computer program to solve a system of N (where N is less than or equal to 10) linear equations, Ax = b, using Gaussian elimination as follows:   Factor the matrix A into LU with partial pivoting as described in class.  That is the factors L and U are written back into A and pivoting is implemented using a pivot vector p such that rows of A are logically interchanges by referencing them as A(p(i),j).  Use forward and backward substitution to complete the solution process.  Note that you will need to reference elements of A as A(p(i),j) in the forward and backward algorithms.  In the forward and backward solution process use at most two vectors, i.e., y, b, x.  The solution process is to solve Ly = b followed by Ux = y.  Your factorization, forward, and backward algorithms (subprograms) should have no print statements (except for debugging).

Develop a main program that reads in the size of the matrix and the right hand side.  Print out the original matrix, the right hand side, the solution, and the det(A).  Also determine the accuracy of your solution by calculating the residual r = Ax – b and print out the residual r.  Note that you will need to store a copy of A in the main program to calculate the residual since the factorization algorithm will destroy A.

Test your program on a simple system of 2 or 3 equations before solving the following problem to hand in.

Consider the following matirx:



    25        -300
        1050        -1400         630

A =

-300
   4800
     -18900       26880    -12600


            1050    -18900       79380    -117600     56700


           -1400     26880    -117600     179200    -88200

                          630    -12600        56700     -88200     44100

Solve the following five problems Ax = ei  where ei   is the ith column of the identity matrix.  That is, you will factor the matrix once, calculate the determinant once, solve 5 problems, and calculate 5 residuals.

