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Problem 1

You are given an affine function f : IRn → IR, defined as

f(x) = aTx + b, (1)

where a ∈ IRn and b ∈ IR. Let f1 denote the first-order approximation of f at an arbitrary
x0 ∈ IRn. Show that f(x) = f1(x) for all x ∈ IRn.

Problem 2

You are given a quadratic function f : IRn → IR, defined as

f(x) = xTPx + qTx + b, (2)

where P ∈ Sn×n, q ∈ IRn, and b ∈ IR. Let f2 denote the second-order approximation of f
at an arbitrary x0 ∈ IRn. Show that f(x) = f2(x) for all x ∈ IRn.


