Questions for colloquium on Functional analysis (October, 30, 2017)

(1) Vector and Euclidean spaces. Inner product.

(2) Orthonormal systems of vectors. Pythagoras theorem, Bessel
and Schwarz inequalities, the parallelogram law.

(3) Normed vector spaces, relation with the Euclidean spaces.

(4) The bounded linear transform theorem.

(5) Hilbert spaces: definition and examples. Direct sum.

(6) The projection theorem.

(7) The space dual of the Hilbert space. The Riesz lemma and
sesquilinear form.

(8) Orthonormal bases. The Parseval theorem.

(9) Gram—Schmidt orthogonalization, separable Hilbert spaces.

10) Tensor products of Hilbert spaces.

11) Banach spaces: definition, space L? and other examples.

12) Bounded linear operators in the normed spaces.

13) Dual and double duals of the Banach space, reflexive Banach
spaces.

(14) Hahn-Banach theorem for the real case.

(15) Hahn-Banach theorem for the complex case and its Corollaries.

(16) Banach spaces: direct sums and quotient space.

(17) The Baire category theorem

(18) The Banach—Steinhaus theorem (the principle of uniform boun-
dedness).

(19) The open and inverse mapping theorems.

(20) The closed graph and the Hellinger—Toeplitz theorems.

Bonpochl K KOLTOKBUYMY O (bYHKIHOHATBHOMY aHau3y (30
okTs6pst 2017)

(1) BekTOpHBIE U €BKINIOBHI IPOCTPAHCTBE. BHyTpeHHee (cKasip-
HOE) TIPOM3BE/ICHHE.

(2) OpronopmupoBaHHbie cucTeMbl BeKTopoB. Teopema ITudaropa,
nepasenctBa beccenrst u Komu—-BynsikoBekoro, ToxK1ecTBo ma-
paJsutesorpama.

(3) HopMupoBaHHBIE BEKTOPHbBIE MPOCTPAHCTBE, CBA3b C €BKJIUIO-
BBIMH.

(4) Teopema 06 OrpaHUYEHHOM JIMHEHHOM OTOOPAYKEHUH.

(5) TwabGepTOBLI MPOCTPAHCTBA: ONpE/IeTeHrne U mpuMepbl. [1ps-

Mas CyMMa.
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Teopema 006 opTOroHaJIHLHON TPOEKITUN.

[TpocTpancTBO conpsizkeHHOEe K ruiboepToBy. Jlemma Pucca u
Oy TOPOTUHEHHBIE (DOPMBI.

OpronopmupoBanublie Oa3uchl. Teopema [TapceBars.
Oproronanmm3anuga ['pama—IlImuara, cemapabenbHble THILOEP-
TOBBI POCTPAHCTBA.

TenzopHbIe MPOU3BEICHUS THIHOEPTOBLIX ITPOCTPAHCTB.
BanaxoBbsl mpocTpaHcTBa: ompejiesieHue, mpocTpancTBo LP u npy-
e TPUMepHI.

OrpaHndeHHble JTHHEHHBIX OMEePATOPHl B HOPMUPOBAHHBIX MPO-
CTPAHCTBAX.

[IpocTpancTBa CONpAZKEHHBIE W IBAaK/IBI CONMPSIZKeHHBIE K DaHa-
XOBY, pedIeKcHuBHBIE ODaHAXOBBI MPOCTPAHCTBA.

Teopema Xana-banaxa /1 BeIecTBEHHOTO Caydasd.

Teopema Xana—-banaxa J1s KOMILTEKCHOTO CJIyYas U e€e CJIe-
CTBWUSI.

BanaxoBbl mpocTpaHCTBA: TTPSIMBIE CYMMBI 1 (haKTOP-TTPOCTPAH-
CTBa.

Teopema Bapa o kareropusix.

Teopema Banaxa-Illreiinraysa (nmpurImn paBHOMEpHOI orpa-
HUYEHHOCTH ).

TeopeMbl 06 OTKPLITOM U 0OPATHOM OTOOpaKEeHUH.

Teopembl 0 3aMKHYTOM Tpaduke n XelruHrepa— Lemaua.



