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exa., exd

At a recent boat show, the observations listed in Table 6.2 were made relating
the prices b; of sailboats and their weights a;. Plotting the data points (a;, b,), as
shown in Figure 6.12, we might expect a quadratic function of the form

TABLE 6.6
y=f(x)=r+ rnx+ nx a, b, f(a,)
to fit the data fairly well. « 2 1 959
- 3 3.17
a, = Weight in tons 2 4 5 8 3 5 4.83
b, = Price in units of $:0,000 1 3 5 12 ¢ 12 12.0

SOLUTION We write the data in the form b = Ar, where 4 has the form of matrix (7):

2~
1] 12 4 Noet2r a2 :
30 |14 16(|% |t bt Tk
S5[T[1 5 25(|"] \".f\'('k*rb'&t 12 +
12 1 8 64)" Ce¥ -8+ VB
Entering A and b in either LINTEK or MATLAB, we find that 10T
[ a4 19 109 21 8+
ATA=| 19 109 709 and A"b =|[135].
109 709 4993 945 6+ v =207+ Olx + .183x7
Solving the linear system (A”A)r = ATb using either package then yields 44 lestic. Fit
207 24
r =|.010].
183 T T i
2 4 6 8 10 12

Thus, the quadratic function that best approximates the data in the least-

squares Sense is FIGURE 6.17 '
he graph and data points for Example 3.

y r-xf(x) = 207 + Olx + A83x2.
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A population of rabbits on a large island was estimated each year from 1991 to
1994, giving the data in Table 6.3. Knowing that population growth is
exponential in the absence of disease, predators, famine, and so on, we expect
an exponential function

TABLE 6.3

V- f = ve”

a; = (Year observed) - 1990

b, = Number of rabbits in units of 1000

4.5 8 17
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EXAMPLE 6 Find the least-sduarcs linear fit of the data points (-3, 8), (=1, 5), (1, 3), and

SOLUTION

(3, 0).
The matrix A is given by
1 -3
1 -1
A= | 1l
13

We can see why the symmetry of the x-values abont zero causes the column
vectors of this matrix to be orthcgonal. We find that

1 -3
1 1 1! -1f [4 0
T -— p—t
" [—3—1 1 3]1 l 020]‘
1 35
Then
] 8]
_ 01 1 1 13
— Yol = (4T 4\ -14TH = | 4
"H AR rlletin] 3]3
20" _0.
S HERRE
-02%-_—26 -1.3

Thus, the least-squares linear fit is givenby y = 4 — 1.3x. =
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