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EXERCISES 2. ELEMENTS OF FUNCTIONAL ANALYSIS AND
LAGRANGE MULTIPLIERS

CALC. OF VAR. AND OP. CO., BACHELOR 3-4 YEAR, 18.02.2016

Deadline — March 10, 2016.

Count Fréchet derivatives:
(a) f : H— (z,z), where H is a Hilbert space;

(b)  : C0.1) = B, () = (f; #*(0t)
(©) £+ C(0,1]) >, fa(t) = (f *Ma(t)dt) , a(t) € C(0,1]),

Find points such that the functions f : R®™ — R do not have Fréchet
derivatives

1/2
() 1) = (X0 22) s () Fla) = masicyan fayls (0) (@) = S, Jol
Find linear functionals that do not reaches a maximum value on a sphere in
normed spaces:
(@) co ([Jz]] = maxys |2k, imgsoe 2 = 0); (b) ¢ (lzf] = supysy |25], Flimy— o0 x1);
() i ([l = Spon [xl); (d) La[0,1]] (2]l = [y l2(8)]de);
(e) C10,1] (lz]l = maxyepo, [z ()]).

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 x with n values which has the maximal

entropy
o 1
= Z piln —.
i=1 pi

(c) Prove the Holder’s inequality

1 — z 1 — z
— W< | = 47 . 0<p<g<oo.
nZ!fB\ nZ!fﬂl p<g< oo
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(d) xyz — extr, 2* +y* + 22 < 1.



