
Solution to Exercise 3

1. (a) int
(
I2
)
= ∅, ri

(
I2
)
= {(x, y, 0) | 0 < x, y < 1}, int

(
I3
)
= ri

(
I3
)
=

{(x, y, z) | 0 < x, y, z < 1}
(b) follows directly from (a).

2.
Suppose the condition holds for x. Let x̄ ∈ ri(C). If x = x̄, then we are

done. So assume x ̸= x̄. Then there exists γ > 0 such that y = x+γ(x− x̄) ∈ C.
Hence x = 1

1+γ y+
γ

1+γ x̄. Since x̄ ∈ ri(C), y ∈ C, by the line segment principle,

we have x ∈ ri(C). The other direction is clear from the fact that x ∈ ri(C).

3. For any i = 1, . . . , k, any x, y ∈ domfi, and λ ∈ [0, 1], we have
fi(λx+ (1− λ)y) ≤ λfi(x) + (1− λ)fi(y)
Then it follows that

f(λx+(1−λ)y) =

k∑
i=1

wifi(λx+(1−λ)y) ≤
k∑

i=1

wi (λfi(x) + (1− λ)fi(y)) = λf(x)+(1−λ)f(y)

Hence, f(x) is convex.
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