
Âîïðîñû ê ýêçàìåíó ïî êóðñó �Ôóíêöèîíàëüíûé àíàëèç� (25

äåêàáðÿ 2017)

(1) Ïðîñòðàíñòâà S è S ′

(2) Ïðèìåðû îáîáùåííûõ �óíêöèé: ðåãóëÿðíûå îáîáùåííûå �óíê-

öèè, 1/x â ñìûñëå ãëàâíîãî çíà÷åíèÿ, äåëüòà-�óíêöèÿ.

(3) Çàìåíà ïåðåìåííûõ â îáîáùåííûõ �óíêöèÿõ.

(4) Ìóëüòèïëèêàòîðû è ñâåðòêà îáîáùåííûõ �óíêöèé ñ îñíîâ-

íûìè.

(5) Äè��åðåíöèðîâàíèå îáîáùåííûõ �óíêöèé. Ïðîèçâîäíûå �óíê-

öèè Õåâèñàéäà, �óíêöèè p.v.(1/x).
(6) Ïåðâîîáðàçíûå îáîáùåííûõ �óíêöèé.

(7) Ñõîäèìîñòü ïîñëåäîâàòåëüíîñòè îáîáùåííûõ �óíêöèé.

(8) Òåîðåìà Ëîðàíà Øâàðöà.

(9) Ñòðóêòóðà îáîáùåííûõ �óíêöèé ìåäëåííîãî ðîñòà.

(10) Ïðÿìîå ïðîèçâåäåíèå îáîáùåííûõ �óíêöèé è ñâåðòêà

(11) Îáîáùåííûå �óíêöèè (x±i0)−1
è �îðìóëû Ñîõîöêîãî�Ïëåìåëÿ.

(12) Ïðåîáðàçîâàíèå Ôóðüå îáîáùåííûõ �óíêöèé èç S ′
.

(13) Ïðèìåðû ïðåîáðàçîâàíèé Ôóðüå: F [δ] = 1, F [θ](k) =
i

k + i0
,

ïðåäåë

eikx

k
ïðè x → ±∞.

(14) Îáëàñòè îïðåäåëåíèÿ, ãðà�èêè, çàìêíóòûå îïåðàòîðû.

(15) Ñîïðÿæåííûé îïåðàòîð.

(16) �åçîëüâåíòà è ðåçîëüâåíòíîå ìíîæåñòâî.

(17) Ñïåöòð îïåðàòîðîâ, ïðèìåðû.

(18) Òåîðåìà îá îòêðûòîñòè ðåçîëüâåíòíîãî ìíîæåñòâà çàìêíó-

òîãî, ïëîòíî îïðåäåëåííîãî îïåðàòîðà. Òîæäåñòâî �èëüáåð-

òà.

(19) Ñïåêòðû îïåðàòîðîâ T1 è T2, çàäàííûõ êàê id/dx ñ îáëà-

ñòÿìè îïðåäåëåíèÿ D(T1) = {ϕ |ϕ ∈ AC[0, 1]} è D(T2) =
{ϕ |ϕ ∈ AC[0, 1] and ϕ(0) = 0}.

(20) Ñèììåòðè÷åñêèå è ñàìîñîïðÿæåííûå îïåðàòîðû: îñíîâíîé

êðèòåðèé ñàìîñîïðÿæåííîñòè.

(21) Ñèììåòðè÷åñêèé îïåðàòîð id/dx íà èíòåðâàëå è åãî ñàìîñî-

ïðÿæåííûå ðàñøèðåíèÿ.

(22) Ñïåêòðàëüíûå ïðîåêòîðû, ýëåìåíòû �óíêöèîíàëüíîãî èñ-

÷èñëåíèÿ.
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Questions for examination on �Funtional analysis� (Deember, 25,

2017)

(1) Spases S è S ′

(2) Examples of distributions: regula distributions, 1/x in the sense
of the prinipal value, delta-funtion.

(3) Change of variables in distributions.

(4) Multipliators and onvolution of distributions with test funtions.

(5) Di�erentiation of distributions. Derivatives of Heaviside funtion,

funtion p.v.(1/x).
(6) Primitives of distributions.

(7) Convergene of sequenes of distributions.

(8) Theorem of Laurent Shwartz.

(9) Struture of distributions.

(10) Diret produt and onvolution of distributions.

(11) Distributions (x± i0)−1
and Sokhotski-Plemel formulas.

(12) Fourier transform of distributions in S ′
.

(13) Examples of Fourier transform: F [δ] = 1, F [θ](k) =
i

k + i0
,

limit of

eikx

k
when x → ±∞.

(14) Domains, graphs, losed operators.

(15) Adjoint operator.

(16) Resolvent and resolvent set.

(17) Spetrum of the operators, examples.

(18) Theorem: resolvent set of losed, densely de�ned operator is

open. Hilbert identity.

(19) Spetrs of operators T1 and T2 given as id/dx with domains

D(T1) = {ϕ |ϕ ∈ AC[0, 1]} and D(T2) = {ϕ |ϕ ∈ AC[0, 1] and
ϕ(0) = 0}.

(20) Symmetri and self-adjoint operators: the basi riterion for

self-adjointness.

(21) Symmetri operator id/dx on the interval and its self-adjoint

extensions.

(22) Spetral projetors and elements of funtional alulus.


