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2�1 Count Fréchet derivatives:
(a) f : H→ (x, x), where H is a Hilbert space;

(b) f : C([0, 1])→ R, f(x(·)) =
(∫ 1

0
x2(t)dt

)3
;

(c) f : C([0, 1])→, f(x(t)) =
(∫ 1

0
x2(t)a(t)dt

)3
, a(t) ∈ C([0, 1]).

2�2 Find points such that the functions f : Rn → R do not have Fréchet
derivatives
(a) f(x) =

(∑n
j=1 x

2
j

)1/2
; (b) f(x) = max16j6n |xj|; (c) f(x) =

∑n
j=1 |xj|.

2�3 Find linear functionals that do not reaches a maximum value on a sphere in
normed spaces:
(a) c0 (‖x‖ = maxk>1 |xk|, limk→∞ xk = 0); (b) c (‖x‖ = supk>1 |xi|, ∃ limk→∞ xk);
(c) l1 (‖x‖ =

∑
k>1 |xk|); (d) L1[0, 1]] (‖x‖ =

∫ 1

0
|x(t)|dt);

(e) C[0, 1] (‖x‖ = maxt∈[0,1] |x(t)|).
2�4 Solve the finite-dimensional problems by means of the method of Lagrange

multipliers:
(a) find the maximal volume of the box, which is made of the sheet of paper
of area S;
(b) find a discrete random variable χ with n values which has the maximal
entropy

H(ξ) =
n∑

i=1

pi ln
1

pi
.

(c) Prove the Holder’s inequality(
1

n

n∑
i=1

|xi|p
) 1

p

6

(
1

n

n∑
i=1

|xi|q
) 1

q

, 0 < p 6 q 6∞.

(d) xyz → extr, x2 + y2 + z2 6 1.


