Least-squares best-fitting polynomials
1. Write down the system of linear equations that must be solved to find the least-squares best-fitting
polynomial that finds the best linear and quadratic polynomials that pass through

(3.5, 4.7), (3.7,5.2), (7.3, 6.3), (5.6, 5.7), (8.6, 7.9)

Answer: Note that the x values do not have to be sorted.

4.7 35 1 1225 35 1
5.2 37 1 1369 3.7 1
First,set y=| 6.3 | andthenV,=| 73 1 |andV,=|5329 7.3 1
5.7 56 1 3136 56 1
7.9 86 1 7396 86 1
a2
Next, solve VlTVI(ZiJ =V,"y and V,'V,| a, |=V,'y . The solution to the first gives the coefficients for
8

the least-squares best-fitting linear polynomial ait + ag and the solution to the second gives the coefficients
for the least-squares best-fitting quadratic polynomial a,t? + ast + ao.

2. Write down the system of linear equations that must be solved to find the least-squares best-fitting
polynomial that finds the best linear and quadratic polynomials that pass through

(-2, 4.7), (-1, 5.2), (0, 5.7), (1, 6.3), (2, 7.9)

Answer:
4.7 -2 1 4 -2 1
5.2 -1 1 1 -1 1
First,set y=| 5.7 | andthen V, = 1landV,=|{0 0 1
6.3 1 1 1 1
7.9 1 4 2 1
a2
Next, solve VJV{Z:J =V,'y and V'V, | &, |=V,'y. The solution to the first gives the coefficients for
aO

the least-squares best-fitting linear polynomial ait + ap and the solution to the second gives the coefficients
for the least-squares best-fitting quadratic polynomial axt? + ast + ao.

3. Suppose you find the least-squares best-fitting polynomial of degree n + 1 that passes through the n + 1
points (Xo, Yo), ..., (Xn, Yn) Where all the x values are different. Is this equal to the interpolating polynomial
that passes through these points?

Answer: Yes. Because the interpolating polynomial passes through all the y values, so the error is zero.



Thanks to Sanje Divakaran for noting the questions were incorrectly numbered.



