








The workaround is to: (i) at the beginning, “add” an extra numeric column that is linearly indepen-
dent of the first two columns of the matrix at the bottom of p. 178; (ii) and then at the end, remove that
column from the REF’ed matrix. For example:

instead of

 2 0 y1
1 1 y2
0 2 y3

 use

 2 0 0 y1
1 1 0 y2
0 2 1 y3

 ;

here the “green” column is the one that has been added. The REF of the so modified matrix, computed
by the symbolic Matlab or Mathematica, is: 1 0 0 y1/2

0 1 0 −y1/2 + y2
0 0 1 y1 − 2y2 + y3

 .

Now, the “red” column is the one that you have added earlier to trick Mathematica. So, to go back to
your original REF’ed matrix, you need to remove that column. You then obtain the same matrix as in
Eq. (3) on p. 179 of the textbook:  1 0 y1/2

0 1 −y1/2 + y2
0 0 y1 − 2y2 + y3

 .

Therefore, the condition that is to be satisfied by the components of the vector y is given by Eq. (4)
on p. 179. (If you are unsure why this condition needs to be imposed, re-read the Note for homework
problems ## 15, 17, 19 for Section 3.3, found on the Homework webpage.)

You can now use this trick to obtain algebraic description of spans of other sets of vectors. For
example, if you expect two algebraic conditions that describe your span rather than one condition as
above, you “add” two new columns to the matrix, which must be linearly independent from the existing
numeric columns. Then, the last two entries in the right column of the REF of the modified matrix will
yield those two algebraic conditions.
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LINEAR ALGEBRA, MATH 2522 Answer Sheet for Project 3

Reminder: You MUST show all relevant details of your work to get credit. (Skipping minor alge-
braic calculations is allowed.)

IMPORTANT NOTE: On the page below, give only brief answers. Staple to this page the sheets
showing complete details and explanation of your work, including computer work printouts.

Name(s):

(a, 19 points) Is any of the three mixes redundant?

(b, 19 points) Yes or No? Why? Refer to the full question on page 2.

(c, 21 points) List the required amounts, in pounds, of mixes S, A, L. Is this answer unique? Why?

(d, 19 points) In abstract Linear Algebra terms, can the new company produce a larger variety of
custom mixes than your company?

(e, 22 points) Is the new company a serious competitor for the customer in question?

For Bonus questions, credit will be given only if: (i) your solution is more than 50% correct; (ii) the
answer is stated coherently; and (iii) all necessary details are presented.

(Bonus–(a), 7 points) Attach additional pages with your work. You must base your solution on the
Hint from page 4 to get credit. Hand-waving explanations based on a “they have the same proportions”
idea will not earn credit.

(Bonus–(b), 9 points) Attach additional pages with your work.

(Extra Credit from p. 5 of Project 1, 9 points) You may first think why that problem is related to
this Project. Attach additional pages with your work.
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