PA = LU Factorizations

Name: Unique ID:
3 5 —1
Problem 1. Let A= [-6 —6 1].
9 -5 7

(a) Calculate PA = LU, following the procedure from class.

(b) Find E in EA=U. Here, U is the row-echelon form from part (a) and E is the product of elementary
matrices corresponding to your row reductions.

(¢) Show that L = E~! where L is the lower-triangular matrix you calculated in (a) and E is the product
of elementary matrices found in (b).



Problem 2. Consider the PA = LU factorization and the vector b where

00 0 1 10 00 1 -2 5 7 5
0100 31 00 0 01 3 9

P=11 0 0 0 L=1192 1 0 U=1lg 00 1 1 b=1_
0010 103 -1 1 0 00 0 0

Use this factorization and the method of back substitution to find the general solution to Az = b.



Problem 3. Consider the matrix A given by

4 -2 =2 =20
-2 1 1 10
—2 1 17 14

—-20 10 14 105

Find a PA = LU factorization by applying the algorithm from class. You must show all steps to receive
credit.



Problem 4. Consider the matrix A given by

2 -3 ) 0 7
-4 6 -10 4 =7
6 -9 13 -11 24
-2 3 3 36 -—28

A:

Find a PA = LU factorization of A by applying the algorithm from class. You must show all of your steps
to receive credit.



