H. Jordon
Math 175

Matrices and Vectors

Answer the following questions in groups of 3 to 4 people. Please use your textbook!

We will use capital letters for matrices and lower case letters for vectors.

1. What is a matrix? Give an example of a 2 X 3 matrix, a 3 x 3 matrix, and a 4 x 3 matrix.
In each of your matrices, denote the (2, 1)-entry, if it exists. How do we denote a matrix

in general, in algebraic terms? What letters and notation are used to denote the size of
the matrix? the entries of a matrix?

2. What is a submatrix? From your 4 x 3 matrix in Question 1, find the submatrix given
by deleting the second row and the third column.



3. When can you add two matrices? How is this accomplished? Give an example of matrices
A and B such that A + B exists. Find A + B in this case. Give an example of matrices
A and B such that A+ B does not exist. How do we denote the addition of two matrices,
say A+ B where A and B are m X n matrices, in algebraic terms? How do you think we
would subtract two matrices? When is it possible to subtract two matrices? For the two
matrices A and B such that A + B exists, find A — B.

4. What is a scalar? How do you multiply a matrix by a scalar? Give an example of a
matrix and then multiply your matrix by the scalar 2. How do denote this operation in
general, that is, what is the algebraic notation for sA where s is a scalar and A is an m xn
matrix?

5. What is the zero matrix? What notation is used for the zero matrix?



6. Let A, B, and C' be m x n matrices. Let s and ¢ be scalars. Complete the following:

(a) A+ B = Matrix addition is
(b) (A+B)+C = Matrix addition is

7. What is the transpose of an m x n matrix A7 What notation is used? Which matrices
have transposes? Give an example of a matrix A and find its transpose.

8. Let A and B be m x n matrices. Let s and ¢ be scalars. Complete the following:

(a) (A+B)" =
(b) (s4)" =
(c) (AT =
9. What is row vector? What is a column vector? Give an example of a row vector and

a column vector. What are the sizes of your two vectors? What are the entries of a vector
called? What is R"? What two operations can we do with vectors?



