Problem Set 2: Matrix and Linear Algebra Operations in Python and Numpy
Computational Perception and Artificial Intelligence
Description:
Solve each problem using Python and Numpy. You will need to do all the work in a single python script
called ps02.py. For this example, the outline of code has been provided showing the required style
for comments and outputs. You will submit your work in a zipped file called ps02.zip emailed to Mr.
Michaud by the due date.
The purpose of this assignment is to practice creating and manipulating 2D matrices using Python and
Numpy. Consult the class notes and online sources. However, make sure you do your own work with
coding. Do not merely copy answers. Work to understand each matrix operation as these will provide
the foundation for vision, perception, and intelligence algorithms.

Setup:
A. Download and unzip the following folder into your Lastname Perception Directory
http://nebomusic.net/perception/ps02.zip
B. Open the ps02.py file with IDLE and place your name in the comments as indicated in code.
C. Take note of the format for the ps02.py file. Future problem sets will need to be coded in this
style.

Questions: (Question 1 is done in the code as an example)
1. Create the following matrices A and B as shown below with uint32 datatypes. Calculate the matrix
C as an element wise addition of A and B:
A+B=C

3 6 8
𝐴 = [7 4 1]

2 6 9

9 7 4
𝐵 = [3 5 6]

6 3 1

Print matrix C to the console (sample for 1 has been done to show the style)

2. Create the following matrices A and B as shown below as float32 datatype. Calculate the matrix C
as an element wise subtraction of A minus B:
A-B = C

4.5 7.8 3.1
9.8 7.5 3.9
𝐴 = [ 2.7 1.4 5.5 ] 𝐵 = [ 2. 9 9. 2 0.5 ]

3.2 5.6 8.7

6.5 8.4 8.3

Print matrix C to the console
3. Create the following matrices A and B as shown below as float 32 datatype. Calculate the dot
product C:
AB = C

4 7 9
𝐴 = [6 3 2]

5 6 2
𝐵 = [4 6 7]

1 5 8

5 4 2

Print matrix c to the console

4. Create the following matrix A as shown below with float 32 datatype. Print the sum of all elements
of matrix A to the console.

10 13 15
𝐴 = [ 31 37 29 ]

11 53 83

5. Create the following matrix A as shown below with float 32 datatype. Make B equal to the AT.
Make C equal to A-1. Print B and C to the console.

4 8 8
𝐴 = [6 3 1]

9 5 8
6. Matrix M is already declared in the code. Create matrix N as a partial of Matrix M with rows 3 to 7
and columns 4 to 9. Use submatrix notation. (No credit if you do this ‘by hand’) Print matrix N to the
console.

7. Solve the following system of equations for x, y, and z using matrix operations: Print the values of
x, y, and z to the console.

8. Solve for x1, x2, x3, x4 in this system of equations. Print values of x1, x2, x3, x4 to the console:

9. Solve the following problem. Print the Values of A, B, and C to the console

10. Solve the problem below. Write your answers as comments in the code.

