
Least-Squares Project: February 6
This is the in-class portion. You may work in groups of 2 or 3, or alone. Complete this
project on a separate sheet of paper. If you are working in a group, you may turn in one
sheet with both names on it. Note that if your name appears on the paper, you are expected
to participate! You may use a calculator for the arithmetic.

Given a set of data, one may be interested in fitting a curve to the data (examples
below). We will see how to use matrices to find curves of best fit.

5 6 7 8 9 10
4.8

5

5.2

5.4

5.6

5.8

6

Shoe Size

H
ei

gh
t

(f
t)

40 50 60 70 80 90 100

20

30

40

Temperature (◦F)

D
a
il
y

el
ec

tr
ic

it
y

u
se

(k
W

h
)

Figure 1: On the left, appears to be a positive linear relationship. It would be appropriate
to fit this data to a straight line. On the right we have a non-linear relationship. If might
be appropriate to fit this data to a quadratic or other polynomial curve.

1. Suppose you have data regarding the amount (in grams) of chemical content in a
solution after n minutes for n = 0, 1, 2, 3, 4.

time (x) 0 1 2 3 4

chemical content (y) 10 7 5 3 2

(a.) If this data lay a straight line y = a+ bx, what linear equations would a and b have to
satisfy? (Your answer should have five equations, one for each point (x, y), and two
unknowns, a and b.)

(b.) Show that this system of equations does not have a solution.

(c.) If Ax = b does not have a solution, one can find a “best-fit” solution by solving the
so-called normal equations

ATAx̂ = ATb,

where x̂ is the “best-fit” solution to the system of equations. Set up the normal
equations for this problem and solve that system of equations. What is x̂?

(d.) What is the line of best fit for this problem? (Remember our unknowns a and b
represent the y-intercept and slope of this line, respectively.) What does it predict the
chemical content will be at 2.5 minutes? How about 5 minutes?
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2. We can do the same thing for nonlinear curves, including curves that are quadratic,
polynomial, exponential, logarithmic, etc!

Suppose you have data regarding the amount (in grams) of chemical content in a
solution after n minutes for n = 0, 1, 2, 3, 4.

time (x) 0 1 2 3 4

chemical content (y) 20 10 5 11 25

Do the same process as before to find a quadratic curve of best fit of the form:

y = a + bx + cx2.

(Notice that you have three unknowns now: a, b, and c.)
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