
MATH 366: Introduction to Applied Math

EXAMINATION 2 A

December 08, 2014

FILL OUT THE INFORMATION IN THE BOX AND SIGN.

Name: Campus Email:

I pledge that the work on this exam is entirely my own.

Student signature:

READ THE FOLLOWING INFORMATION.

• This is a 70-minute exam.

• You can use the codes available in the network drive for developing your own code for
the exam question.

• Calculators, books, notes, and other aids are not allowed.

• You may use the backs of the pages or the extra pages for scratch work. Do not
unstaple or remove pages as they can be lost in the grading process.

• Please do not put your name on any page besides the first page.

• Please print your name (as it appears on your Blackboard) at the first line of your code
as a comment. Please print your code after you are done with it.

DO NOT BEGIN THE EXAM UNTIL SIGNALED TO DO SO.
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Problem FR is free response problem. Put your work/explanations in the space below
the problem.

• Read and follow the instructions for every problem.

• Show all of your work for purposes of partial credit. Full credit may not be
given for an answer alone.

• Justify your answers. Full sentences are not necessary but English words
help. When in doubt, do as much you think is necessary to demonstrate that
you understand the problem, keeping in mind that your grader will be necessarily
skeptical.

FR1 (10 points) Find the four matrix norms for the following matrix.

A =

 1 2
−2 1
−1 −2


(a) ||A||1 = ./2

(b) ||A||∞ = ./2

(c) ||A||F = ./2

(d) ||A||2 = ./4
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FR2 (6 points) Find the QR factorization for the following matrix.

A =

 1 4
−1 −1
−1 −1


(a) Q = ./3

(b) R = ./3
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FR3 (6 points) Let x = [1,−1, 1]T and u = [1, 1, 1]T . Find the following.

(a) Orthogonal projection of x on span(u)/3

(b) Reflection of x with respect to u⊥/3
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FR4 (6 points) Let X and Y be the subspaces of R2 given by straight lines y = 2x and x = 2y
respectively. Also let u = [1,−4]T . Find the following projections.

(a) Projection of u on X along Y/3

(b) Projection of u on Y along Y ⊥/3
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FR5 (6 points) The matrix A has the following SVD. Answer the following questions.

A =

 1/
√

3 1/
√

2 1/
√

6

1/
√

3 −1/
√

2 1/
√

6

1/
√

3 0 −2/
√

6

 √6 0 0
0 1 0
0 0 1/2

 1/
√

2 1/
√

3 1/
√

6

1/
√

2 1/
√

3 1/
√

6

0 1/
√

3 −2/
√

6

T

(a) ||A−1||2 = ./1

(b) The condition number of A equals ./1

(c) The rank-one approximation of A equals:/3

- 9 -



FR5 MATH 366 Examination 2 December 08, 2014 FR5

(This page intentionally left blank.
You can use it for scratch work. Please do not remove it.)

- 10 -



PC MATH 366 Examination 2 December 08, 2014 PC

Problem PC is PseudoCoding.

• Read and follow the instructions for the pseudocode.

• Do as much as you think are necessary for purposes of partial credit.

PC (7 points). Write a pseudocode [y, z] =project on null(A, x). which takes a matrix
A and a vector x as input and projects x (orthogonally) onto the null space of A and its
orthogonal complement to produce the output y and z respectively. If the sizes of the input
are not compatible for this purpose, an error message should be printed saying “Incompatible
Inputs”.
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