
ME10305 Mathematics 2

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0

0 . 1

0 . 2

0 . 3

0 . 4

0 . 5

0 . 6

0 . 7

∗

∗∗

∗∗

∗∗

∗∗ ∗∗

∗∗ ∗∗

∗

∗ ∗∗

∗

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0

0 . 1

0 . 2

0 . 3

0 . 4

0 . 5

0 . 6

0 . 7

∗

∗∗

∗∗

∗∗

∗∗ ∗∗

∗∗ ∗∗

∗

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0

0 . 1

0 . 2

0 . 3

0 . 4

0 . 5

0 . 6

0 . 7

∗

∗∗

∗∗

∗∗

∗∗ ∗∗

∗∗ ∗∗

∗

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0

0 . 1

0 . 2

0 . 3

0 . 4

0 . 5

0 . 6

0 . 7

∗

∗∗

∗∗

∗∗

∗∗ ∗∗

∗∗ ∗∗

∗

Basic data y = 0.43961x + 0.14968

y = 0.65093x
−0.38773x2 + 0.82734x + 0.09314

RMS = 0.10425

RMS = 0.06541

RMS = 0.05498

Figure 1: Least squares fits to the basic data y = x − 0.4x2 with noise. Maximum noise level=0.25. Using
9 points.
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In this case the equation obtained by the quadratic fit is not too far from the one used
to generate the data. There is quite a substantial difference between the two linear fits.
Note that the RMS level goes down when the number of coefficients increases.
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Basic data y = 0.59097x + 0.071224

y = 0.69727x
−0.36800x2 + 0.95897x + 0.01050

RMS = 0.085697

RMS = 0.077826

RMS = 0.072625

Figure 2: Least squares fits to the basic data y = x − 0.4x2 with noise. Maximum noise
level=0.25. Using 101 points.
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In terms of the RMS errors, there is little to choose between the solutions. Indeed, all
three fits look very reasonable. But this could well be courtesy of the fact that the noise
level is quite high.
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Basic data y = 0.59097x + 0.071224

y = 0.69826x
−0.39360x2 + 0.99179x + 0.00210

RMS = 0.047399

RMS = 0.033259

RMS = 0.014525

Figure 3: Least squares fits to the basic data y = x − 0.4x2 with noise. Maximum noise
level=0.05. Using 101 points.
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With a lower noise level there is a strong reduction in the RMS when the quadratic term
is included in the Least Squares fit. The model quadratic is recovered to within a fairly
small error.


