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1. Let A be an 8 x 6 matrix such that Az = 0 has only the trivial solution. Answer the following

questions:

e What is the rank of A7 il
e Is Az = b consistent for all b € R3?
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3. Let

a) Find a basis for the row space of A. [
i

b) Find a basis for the column space of A.
c¢) Find a basis for ker A = {z € R* | Az = 0}.

d) Find the dimension of {Az | x € R*}.
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4. Let u; =(0,1,1,0),up = (0,0,0,1),u3 = (0,1,—1,0), and U = span{uy, us, us}.
a) Show that {u;,us,us} is an orthogonal set.

b) Briefly explain why {uy,uq,us} is a basis of U.

c¢) Find the best approximation to (1, —1, 2, —1) by vectors in U.

d) Extend {uj,us,us3} to a basis of R*.
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5(a). State whether the following is true or false, and justify your answer.

e If you say the statement may be false, you must give an explicit example - with numbers,
matrices, or functions (as is appropriate), if possible, or an argument using theorems

and facts from class.

e If you say the statement is always true, you must give a clear explanation.

(i) Let {u,v} be linearly independent in R?°1¢. If A is an invertble 2016 x 2016 matrix, then
{Au, Av} is also linearly independent in R2%16.
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(ii) The rows of a 3 by 5 matrix are always linearly dependent.
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5(b). Let A be a n x n matrix with real entries. Give three additional statements
equivalent to

“There is b € R™ such that the system Ax = b is inconsistent,”
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(ii) The column space of A: »Qvag Ml Srvn, < N
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6. [Bonus/Challenge]

Suppose A is an invertible 15 x 15 matrix and B is any 15 x 12 matrix with rank B = 12.
Prove carefully that rank AB = 12.

(You cannot choose A or B: your proof must work for all A and B satisfying the conditions
above.)
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