Linear algebra notes, Arun Ram January 27, 2026

1.22 Pop quiz on Lecture 22 material

1. Let V be an C-vector space with an inner product (,): V x V — C. Let B = {b1,...,by{
be a basis of V and let A be the Gram matrix of (,) with respect to the basis B. Let u =
u1by + -+ +upb, € V and let v = v1by + - -+ +v,b, € V. Prove that

(u,v) = [ulpA[v]5.

2. The R-vector space R[z]<3 has basis B = {1,z,2%}.

(a) Calculate the Gram matrix A of the standard inner product on R[]z]<2 with respect to the
basis B.

(b) Let u =7+ 3z + 222 and v = 5 + 22. Calculate

[ulp and [v]p and verify that (u,v) = [u]lz A[v]B.
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