
APPM 3310 Fall 2020 Exam 1

Write your name and your professor’s name below. You must show your work and not give decimal
answers (i.e. don’t use a calculator or software to compute a decimal answer). You are not allowed
to collaborate on the exam or seek outside help, though using your notes, the book, the recorded
lectures, or material you �nd online is acceptable (you can’t ask someone for help online). To -2474Tst8od
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(d) If a 2 � 2 upper-triangular matrix is invertible, then its inverse is also upper-triangular.

(e) If Ax = b is incompatible, then so is Ax=c.

(f) If A is invertible, then the determinant of A is the same as the determinant of A�1.
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2. Consider the matrix A=

241 0 0
0 1 4
3 0 1

35.

(a) (10 points) Use Gauss-Jordan Elimination to �nd the inverse of A.

(b) (10 points) Use your answer from (a) to �nd the solution of8><>:
x1 = �3

x2 + 4x3 = 1

3x1 + x3 = 0
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3. Let A =

240 1 �3
0 2 3
1 0 2

35 :

(a) (10 points) Determine the permuted LU-factorization of A.

(b) (10 points) What is the determinant of A?

(Continues on the next page)
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(Continued from previous page.)

(c) (10 points) Use the permuted LU-factorization from (a) to solve the system Ax =
(1; 5; 2)T . You must use the permuted LU factorization to receive points. Other methods
will receive no points.
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4. (10 points) Suppose that n�n matrices A and B are similar. That is, there exists an invertible
matrix S such that B = S�1AS. Prove that A and B have the same determinant.

5. (10 points) Find all solutions of the following system:(
x1 + 4x2 � 2x3 = �3

2x1 + x2 + 3x3 = 1
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