Math 571

Review 1 Spring 2006

(1.) Cousider the following system of linear equations:

3:61 - 21’2 +4I3 +31174 — XI5 = 17
2x1 +4x3 + x4 + 225 = 8
—2x1 4+ 229 — 203 — x4 + 205 = —10
—2x1 — 219 — 623 + 224 — 625 =0

(a.) Find the augmented matrix of this system.
(b.) Find the reduced row echelon form of the matrix in (a.).
(c.) Is this system consistent? If so, find all solutions.

1 -1 3 1
(2.) Given the augmented matrix A= 3 2 =2 | =2 |, find all values of o and  such that the
-2 7 « 16}
corresponding linear system has:
(a.) No solutions.
(b.) A unique solution.
(c.) Infinitely many solutions.

(3.) Find an elementary matrix £ such that £A = B where:

2 -2 3 2 -2 3 3 1 4 3 1 4
(a) A=|-1 4 2| B=|[3 -12 -6 b)A=|1 2 3|B=[1 2 3
3 1 2 3 1 2 5 3 1 T 77
2 1 3 2 1 3
(4.) Suppose A=|{0 0 7 )andB=|0 -2 5
4 0 11 0 0 1

(a.) Find three elementary matrices &1, &, and &3 such that £3E2.61A = B.
(b.) Compute det(A) using the results of part (a.). DO NOT USE MATLAB.

1 3 5
(5.) Find an LU-factorization for A= | 2 4 7]. DO NOT USE MATLAB
-2 4 1

(6.) Find the inverse and determinant of the given matrices:
1 3 1 2

2 5 =2
@) [1 -1 4 (b.) _01 ? _01 _11
3 0 1

o -1 2 0

(7.) True or False. You do not need to explain your answer.

(a.) If A and B are n x n matrices, then det(A + B)=det(A)+det(B).

(b.) If A and B are n x n matrices, then AB = BA.

(c.) Suppose Ax = by has a unique solution, then it is possible for Ax = by to have more than one solution.
(d.) An underdetermined system of linear equations is always consistent.

(e.) Every n x n elementary matrix is invertible.

(f.) If A is an n x n invertible matrix, then A can be row reduced to I,,.

(g.) If Ais an n x n matrix and « is a scalar, then det(ad) = adet(A).

(8.) Prove the following;:

(a.) If A is an invertible, then det(A™!) = det(A4)~L.

(b.) If A is an invertible, then Ax = b has a unique solution for each b.

(c.)If A is an invertible, then A = £ &5 -+ - & where &1, &, ... & are some elementary matrices.
(d.) If Ax; = b and Ax, = b, then (x; — X2) is a solution to Ax = 0.



