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Q1. Cone of polynomials nonngegative on [0,1]. Let K be defined as

K = {c ∈ Rn | c1 + c2t+ . . .+ cnt
n−1 ≥ 0 for t ∈ [0, 1]},

i.e., K is the cone of (coefficients of) polynomials of degree n − 1 that are nonnegative on the interval

[0, 1]. Show that K is a proper cone.

Q2. Show by definition that the function f(x) = ∥Ax− b∥ is convex.

Q3. Show by the first order condition that the function f(x) = 1/(x1x2) with domain R2
++ is convex.

Q4. Show by using the second order condition that the function f(x, t) = − log(t2 − xTx) is convex in

the domain {(x, t) ∈ Rn ×R | t > ∥x∥2}.
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