100 COLEPXAHME

mo ¢yHkyus f(x) esinykna.
3ameTum, uTO B [3, TeopeMa 10.1, c. 93] mocTaToOUuHOE YCJIOBME BHIMYKIOCTU (PYHKIIUMA
IoKa3aHo 0e3 yCI0BUSI HEMPepbIBHOCTM, OAHAKO MPU 60jee CUIbHOM IPeATIONOKeHUN
B ¢opmysie (1) BMeCTO KBaHTOpa CyIIecTBOBaHMS I cTOUT KBAHTOP obiiHocTH V. Cam
Nencen ncxoaun us (1) npu A = % (Tak>Ke B IIPEATIONOKEHUY HETPEPIBHOCTY (QYHKITUM).
KpuTtepuit JMHeNHOCTM TIO3BOJM/ pellinTb (B KjIacce HempepbiBHBIX (GYHKIIMIA
HECKOJbKMX MepeMeHHbIX) (PYHKIMOHaIbHbIe YPaBHEHMSI:

Vencena: J. (&)= —f(x);f D,
Ki.  fx+y) = f&®+f(y,
Ky fx+y) = f&®)-fy),
Kount K. fxy) = f&+f),
K. fxy) = f®-fy,
Jlo6aueBCKOro: L fx+y)-fx-y) = f(x)?

U psp Apyrux. XOTs AJ1s aIUTUBHOTO M SKCITOHEHIIMA/JIbHOTO ypaBHeHuit Komn u MeH-
ceHa M3BeCTHBI 0000IeHNsT Ha CTydai QyHKI[MIT MHOTUX MlepeMeHHbBIX [4], HO HAaMU OHU
peleHbl MPUHIUITMAIBHO APYTUM cItocoboM. [IpuBenéHHbIe ypaBHEHUS pellieHbl U IJIS
OTOOpasKEeHMIA.
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A NEW CRITERION FOR CONVEXITY OF A SET AND ITS APPLICATIONS
L.V. Polikanova

The paper presents a new criterion for convexity of a closed set in an affine space. With its help,
sufficient conditions for convexity and linearity of continuous functions of several variables are
obtained. The linearity criterion made it possible to solve the functional equations of Cauchy (4 types),
Jensen, Lobachevsky and others for functions of several variables.

Keywords: criteria for convexity of a set, Jensen’s inequality, Jensen’s functional equation, Cauchy’s
functional equations , Lobachevsky’s equation, functional equations for functions of several variables.
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This paper discusses the problem of ghost degrees of freedom in F (R,9) gravity (4 = R*> —
4RuvR*Y + Ry po RHYPY the Gauss—Bonnet term). These ghosts occur due to the presence
of higher than two derivatives in the field equations. Motivated by the importance of F (%)
gravity for providing viable inflationary and dark energy phenomenologies, in this work we
shall provide a technique that can render F (R,%9) gravity theories free from ghost degrees
of freedom. This will be done by introducing two auxiliary scalar fields, and by employing
the Lagrange multiplier technique, the theory is ghost free in the Einstein frame. Also the
framework can be viewed as a reconstruction technique and can be used as a method in order
to realize several cosmological evolutions of interest. We demonstrate how we can realize
several cosmologically interesting phenomenologies by using the reconstruction technique.

Keywords: gravity, modified theory, ghost degrees of freedom

Modified gravity plays a prominent role towards the complete understanding of how
the Universe evolves, due to the fact that Einstein-Hilbert gravity seems to be unable
to describe the late-time acceleration era. Apart from the dark energy description,
modified gravity can provide a viable and perhaps necessary description for the early
time acceleration dubbed inflation. Single scalar field descriptions of inflation for the
moment are quite popular, but these models provide an inflationary era with specific
characteristics and there is not much freedom in model building in these theories.
Specifically, single scalar field models lead to a Gaussian power spectrum which can be
compatible with the latest Planck data, however the tensor spectral index is red-tilted
and obeys the consistency relation, a fact that restricts too much the tensor spectrum.
If in the upcoming observational data of the LISA mission in about fifteen years from
now, primordial gravitational waves signal will be found, single scalar field inflation
will be instantly unable to provide a description for the early time era evolution of our
Universe. This is due to the fact that currently the single scalar field prediction for
the power spectrum of the primordial gravitational waves is way lower compared to the
LISA sensitivity curve. Thus if a signal of primordial tensor spectrum is discovered,
single scalar field cannot be the one generating this spectrum, unless the scalar field
is a tachyon, which is quite problematic scenario. These issues render modified gravity
a quite timely and appealing candidate for the unified description of inflation and dark
energy simultaneously. Two of the most appealing characteristic modified gravities are
f(R) and Gauss-Bonnet gravity and higher order extensions of the above two. In this
work we consider F (R,%) gravity theories, and we consider the problem of having ghost
degrees of freedom in these theories. It is known that F (R, %) gravity theories are plagued
with ghost degrees of freedom which can occur at many levels in the theory, even as
perturbative propagating modes when cosmological perturbations are considered. We
aim to demonstrate how these ghost degrees of freedom are generated and we will provide
a theoretical framework for F (R,%) which can yield a ghost-free framework. We also
use the provided theoretical framework as a reconstruction technique in order to realize
several cosmological evolutions of interest.

CBOBOIHAM OT IVXOB F (R,%) TPABUTALIA
A.A. IlorioB

B samom doknade paccmampusaemcs npobiema 0yxo8vlx cmeneHeli ceo60dvt 8 F (R,¥9) epasumayuu
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(4 = R? —4Ryuy R*Y + Ry po R¥VPY unen I'nycca-Boune). Omu 0yxu 603HUKAKOM U3-3a HANUYUSA 8 ypABHe-
HUSX 2pasumayuu Npou3800HbIX 6osiee 8bICOK020 NOpsoKa yem 8mopoti. MomusuposaHHble 8aXCHO-
cmoio F (R,¥9) epasumayuu 015 06ecnedeHus #u3HecnocoOHbIX (heHOMeHO02uUli UHGIAUUU U MEeMHOLI
JHepzuu, 8 3moli pabome Mul npedcmasum memod, Komopwlii Moxem cdename F (R,9) meoputo 2pasu-
mayuu ce0600H0Il om dyxoewvix cmeneHeli c600600bl. Dmo 6ydem cdenaHo nymem 88edeHust 08yx 8Cno-
MO2ameibHblX CKANSAPHbBIX NoJell U UCNO1b308AHUS Memoda MHoxcumes Jlazpanxca, 0c60060xcdarnujux
meopuio om 0dyxo8 8 cucmeme JliHwmetiHa. 9mom nooxo0 MOXHO paccmampusams Kaxk memod pe-
KOHCMPYKYUU U MOXCHO UCNONb308aMb 8 Kauecmee memoda ons peanusayuu HeckoJibkux npedcmas-
JIAWUX UHMepec KocmMono2uueckux 3gonryutl. Mol demoHcmpupyem, KAk Mbl MOXeM peanu3o8ams
HeCKOIbKO KOCMOJ102U4eCcKU UHMepecHbIX (heHoMeHO102ull, UCNO0JIb3YSl MEXHUKY PEKOHCMPYKYUU.
KiioueBbie cjioBa: Teopud rpaBUTAlINN, MO,E[I/IC])I/IU,I/II)OB&HH&H Teopusd, 1yXOBbi€ CTCIIEHU CBO60,E[bI
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0 3AMKHYTOCTU CTAHI/IOHAPHOI;'I ITOAT'PVIIIIBI B I'PVIIIIE A®OHHHBIX
ITPEOBPA30OBAHUM
B.A. TTomnos!

1 vlapopv@co; duHaHCcOBbIN yHUBepcHuceT Iipu [IpaBuTenbcTBe Poccuiickoit dbemepalinm

Paccmampusaemcs anzebpa Jlu g ecex uHguHumesemaivHolx ap@uHHbslX npeopasosaHull
npocmpaxcmea agpuHHoll ces130cmu, ee cmayuoHapHas nodanzeépa by, epynna Jlu G, coom-
gecmeyrwujas aneedpe g u ee noepynna H, coomgsecmceyujas nodanzepe hy.Paccmampusaems
ueHmp 3 u kommymanm [g, gl anebpuol g. Zlokasvieaemcs ciedyroujuii Kpumeputi 3amMKHymo-
cmu nodepynnet H 6 2pynne G.

Ecnubn (3 +1g,9) = bhnlggl, mo H 3amkHyma 6 G.

Zlna dokazamenvcmea ons npousonvHoli epynnst G, paccmampusaemoti Kak 2pynna npe-
0pa30s1aHUli MHOXecmaa sievlX cMeHbix kaccos G/ H no ee npousonwsHoti nodzpynne H. Bvigo-
dumcs pasnoxcerue 2pynnot G 8 npamoe npoussedeHue KoMmymamuegHoii nodzpynnel Ny G
"npaswviX"ymHoxceHuti u nodepynnst Go < G "Jledwix"ymHoxceHull. /Jokassieaemcsi, Umo 8 ciy-

v o

uae aguHHbIx hpebpaszosanuli "npassle’ yMHOMEHUS CyUlecmayom.

KnroueBsbie cinoBa: abdrHHAsS CBSI3HOCTD, TPYMIIBI M aarKOpsI JIn, cTalMoHapHbIe T0-
Iaareopsl M MOATPYIIIIHI.
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ON CLOSENESS OF STATIONARY SUBGROUP OF AFFINE TRANSFORMATIONS GROUP
V.A. Popov

We study the Lie algebra g of all infinitesimal affine transformations of the affine space, its stationary
subalgebra b, the Lie group G corresponding to the algebra g, and its subgroup H corresponding to



