
Exercises
E11.16 [10F] Prerequisites:[1H8].Having fixed 𝑡, 𝑠 ∈ [1,∞] with 𝑠 > 𝑡

and 𝑥 ∈ ℝ𝑛, show that ‖𝑥‖𝑠 ≤ ‖𝑥‖𝑡. Also show that ‖𝑥‖𝑠 < ‖𝑥‖𝑡
if 𝑛 ≥ 2 and 𝑥 ≠ 0 and 𝑥 is not a multiple of one of the vectors of
the canonical basis 𝑒1,… 𝑒𝑛.
Hints:

1. use that 1 + 𝑡𝑝 ≤ (1 + 𝑡)𝑝 for 𝑝 ≥ 1 and 𝑡 ≥ 0; or
2. use Lagrange multipliers; or

3. remember that 𝑓(𝑎+𝑏) > 𝑓(𝑎)+𝑓(𝑏) when 𝑎 ≥ 0, 𝑏 > 0 𝑓(0) = 0
and 𝑓 ∶ [0,∞) → ℝ is strictly convex and continuous in 0 (see exer-
cise [192]), therefore derive 𝑑

𝑑𝑡
(log ‖𝑥‖𝑡) and set 𝑓(𝑧) = 𝑧 log(𝑧)).

Solution 1. [10G]

[ [10H]]
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