
EECS 127/227AT Optimization Models in Engineering UC Berkeley Spring 2026
Quiz03

1



EECS 127/227AT Quiz03

Write your name:

2026-03-27 15:16:20-07:00

1. Restriction to a line

Show that a function f is convex if and only if for all x⃗ ∈ dom(f) and all v⃗, the function g : dom(g) → R given by g(t) = f(x⃗+tv⃗)
is convex for dom(g) = {t ∈ R | x⃗ + tv⃗ ∈ dom(f)}.

Solution: In the first direction: assume f is convex and consider x⃗ ∈ dom(f), v⃗ and the function g : dom(g) → R given by
g(t) = f(x⃗ + tv⃗) where dom(g) = {t ∈ R | x⃗ + tv⃗ ∈ dom(f)}.

Because f is convex, dom(f) is convex, therefore dom(g) is also convex. For t1, t2 ∈ dom(g) and λ ∈ [0, 1]:

g(λt1 + (1 − λ)t2) = f(x⃗ + (λt1 + (1 − λ)t2)v⃗) (1)

= f(λ(x⃗ + t1v⃗) + (1 − λ)(x⃗ + t2v⃗)) (2)

≤ λf(x⃗ + t1v⃗) + (1 − λ)f(x⃗ + t2v⃗) (3)

= λg(t1) + (1 − λ)g(t2) (4)

Therefore g is convex.

In the other direction: Consider x⃗1, x⃗2 ∈ dom(f) and λ ∈ [0, 1]. Define g : t → f(x⃗2 + t(x⃗1 − x⃗2)). g is convex and 0 ∈ dom(g)
and 1 ∈ dom(g), so [0, 1] ∈ dom(g). Therefore λx⃗1 + (1 − λ)x⃗2 ∈ dom(f) and dom(f) is convex.

Because g is convex:

g(λ1 + (1 − λ)0) = g(λ) ≤ λg(1) + (1 − λ)g(0) (5)

f(x⃗2 + λ(x⃗1 − x⃗2)) ≤ λf(x⃗2 + 1(x⃗1 − x⃗2)) + (1 − λ)f(x⃗2 + 0(x⃗1 − x⃗2)) (6)

f(λx⃗1 + (1 − λ)x⃗2) ≤ λf(x⃗1) + (1 − λ)f(x⃗2) (7)

Therefore f is convex.
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