
Questions for olloquium on Funtional analysis (Otober, 30, 2017)

(1) Vetor and Eulidean spaes. Inner produt.

(2) Orthonormal systems of vetors. Pythagoras theorem, Bessel

and Shwarz inequalities, the parallelogram law.

(3) Normed vetor spaes, relation with the Eulidean spaes.

(4) The bounded linear transform theorem.

(5) Hilbert spaes: de�nition and examples. Diret sum.

(6) The projetion theorem.

(7) The spae dual of the Hilbert spae. The Riesz lemma and

sesquilinear form.

(8) Orthonormal bases. The Parseval theorem.

(9) Gram�Shmidt orthogonalization, separable Hilbert spaes.

(10) Tensor produts of Hilbert spaes.

(11) Banah spaes: de�nition, spae L
p
and other examples.

(12) Bounded linear operators in the normed spaes.

(13) Dual and double duals of the Banah spae, re�exive Banah

spaes.

(14) Hahn-Banah theorem for the real ase.

(15) Hahn-Banah theorem for the omplex ase and its Corollaries.

(16) Banah spaes: diret sums and quotient spae.

(17) The Baire ategory theorem

(18) The Banah�Steinhaus theorem (the priniple of uniform boun-

dedness).

(19) The open and inverse mapping theorems.

(20) The losed graph and the Hellinger�Toeplitz theorems.

Âîïðîñû ê êîëëîêâèóìó ïî �óíêöèîíàëüíîìó àíàëèçó (30

îêòÿáðÿ 2017)

(1) Âåêòîðíûå è åâêëèäîâû ïðîñòðàíñòâå. Âíóòðåííåå (ñêàëÿð-

íîå) ïðîèçâåäåíèå.

(2) Îðòîíîðìèðîâàííûå ñèñòåìû âåêòîðîâ. Òåîðåìà Ïè�àãîðà,

íåðàâåíñòâà Áåññåëÿ è Êîøè�Áóíÿêîâñêîãî, òîæäåñòâî ïà-

ðàëëåëîãðàìà.

(3) Íîðìèðîâàííûå âåêòîðíûå ïðîñòðàíñòâå, ñâÿçü ñ åâêëèäî-

âûìè.

(4) Òåîðåìà îá îãðàíè÷åííîì ëèíåéíîì îòîáðàæåíèè.

(5) �èëüáåðòîâû ïðîñòðàíñòâà: îïðåäåëåíèå è ïðèìåðû. Ïðÿ-

ìàÿ ñóììà.
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(6) Òåîðåìà îá îðòîãîíàëüíîé ïðîåêöèè.

(7) Ïðîñòðàíñòâî ñîïðÿæåííîå ê ãèëüáåðòîâó. Ëåììà �èññà è

ïîëóòîðîëèíåéíûå �îðìû.

(8) Îðòîíîðìèðîâàííûå áàçèñû. Òåîðåìà Ïàðñåâàëÿ.

(9) Îðòîãîíàëèçàöèÿ �ðàìà�Øìèäòà, ñåïàðàáåëüíûå ãèëüáåð-

òîâû ïðîñòðàíñòâà.

(10) Òåíçîðíûå ïðîèçâåäåíèÿ ãèëüáåðòîâûõ ïðîñòðàíñòâ.

(11) Áàíàõîâû ïðîñòðàíñòâà: îïðåäåëåíèå, ïðîñòðàíñòâî L
p
è äðó-

ãèå ïðèìåðû.

(12) Îãðàíè÷åííûå ëèíåéíûõ îïåðàòîðû â íîðìèðîâàííûõ ïðî-

ñòðàíñòâàõ.

(13) Ïðîñòðàíñòâà ñîïðÿæåííûå è äâàæäû ñîïðÿæåííûå ê áàíà-

õîâó, ðå�ëåêñèâíûå áàíàõîâû ïðîñòðàíñòâà.

(14) Òåîðåìà Õàíà�Áàíàõà äëÿ âåùåñòâåííîãî ñëó÷àÿ.

(15) Òåîðåìà Õàíà�Áàíàõà äëÿ êîìïëåêñíîãî ñëó÷àÿ è åå ñëåä-

ñòâèÿ.

(16) Áàíàõîâû ïðîñòðàíñòâà: ïðÿìûå ñóììû è �àêòîð-ïðîñòðàí-

ñòâà.

(17) Òåîðåìà Áýðà î êàòåãîðèÿõ.

(18) Òåîðåìà Áàíàõà�Øòåéíãàóçà (ïðèíöèï ðàâíîìåðíîé îãðà-

íè÷åííîñòè).

(19) Òåîðåìû îá îòêðûòîì è îáðàòíîì îòîáðàæåíèè.

(20) Òåîðåìû î çàìêíóòîì ãðà�èêå è Õåëëèíãåðà�Òåïëèöà.


