
Orthogonal Sets

1. Determine which of the following sets are orthogonal using the inner product
< p(x), q(x) >= p(−2)q(−2) + p(−1)q(−1) + p(0)q(0) + p(1)q(1) + p(2)q(2).

(a) {x3 − 3x2 + 2x, x3 − x2 − 2x, x3 − 2x2 − x+ 2}
(b) {1, x, x2}
(c) {x3 − x+ 1, 2x3 − 3x2 − 5x+ 2, 2x3 − 3x2 + x+ 2}

2. Determine which of the following sets are orthogonal using the inner product < f(x), g(x) >=
∫ π

−π
f(x)g(x) dx.

(a) {1, x, x2}
(b) {1, sinx, cosx}

(c) {1, x, x2 − π2

3 }

3. Normalize the vectors using the given inner product.

(a) p(x) = x using < p(x), q(x) >= p(−2)q(−2) + p(−1)q(−1) + p(0)q(0) + p(1)q(1) + p(2)q(2).

(b) f(x) = 1 using < f(x), g(x) >=
∫ π

−π
f(x)g(x) dx.
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