Let C[1,3] be the (real) linear space of all real continuous functions on the closed interval [1,3], equipped with the inner product defined by setting

<f,g> := 1∫3f(t)g(t)dt, f,g E C[1,3].

Let f(t) = 1/t, t E [1,3].

(i). Show that the constant polynomial g which best approximates f on [1,3] (in the sense of least squares) is given by

g(t) = ½ ln3, t E [1,3].

Find the mean square deviation ||f-g||2.

(ii) Find the best linear polynomial approximant to f on [1,3] and calculate the corresponding mean square deviation.

