[Mucema B DUAS. 2025. T.22, Ne 4(261). C. 869

OU3HKA 2JIEMEHTAPHBIX YACTHLL U ATOMHOI'O PA. TEOPU{

DYNAMICS OF FRW COSMOLOGY
WITH ¢ = a — b/H IN f(R, L,,) GRAVITY
Kangujam Priyokumar Singh®, Syed Sabanam®'

% Department of Mathematics, Manipur University,
Canchipur, Imphal, 795003, Manipur, India

We examine the unknown nature of the source of accelerating expansion of the Universe
in general relativity which leads many researchers to delve into the evolution of our Universe
in the framework of modified theory of gravity. Here, specially we investigate on Friedmann-
Robertson-Walker (FRW) space-time filled with a perfect fluid in f(R, L) modified theory
framework formulated by Harko and Lobo (2010), where R is the Ricci scalar curvature, L,
is the ideal fluid’s Lagrangian. To accomplish this, we use a specific form of f(R, L) gravity as
f(R, L) = R/24+aLy, — B, where a, 8 and n are positive model parameters. Here we employ the
parameterization of the deceleration parameter ¢ = a — b/H to resolve the modified field equations
in the framework of f(R, L.,) gravity for Friedmann—-Robertson-Walker metric. The evolution of
different cosmological parameters have been examined by means of their graphs. We have also
obtained our model parameters with Hubble dataset by 46 observational points. We have analyzed
energy conditions, statefinder and Om(z) diagnostics. Finally, we have estimated the present age
of the Universe. The proposed model behaves as a dark energy model, and we come to know that
it behaves as the SCDM model during early stage of the Universe and ACDM model during the
late time.

PaccmarpuBaeTcss HeM3BeCTHasi NPUPOAA HMCTOYHHMKA YCKOPSIOLIErocsl pacluupeHust BceseHHON
B 0OlLlel TeOpHH OTHOCHTENBHOCTH, YTO 3aCTaBJseT MHOTMX HCC/e/loBaTesell yray6maaTbCcs B 3BO-
JIOUMI0 Hallell BcesneHHO# B paMKax MOOU(ULHMPOBAHHOH Teopud rpaButauuu. CrelnanbHO HC-
cienyetcs mpocTpaHcTBo-BpeMst Ppuamana—Pobeprcona—Yokepa (PPY), 3anosHeHHoe HiaeanbHOMU
KUAKOCTbIO, B paMKax MoauduuuposanHo# Teopurt f(R, L), chopmynnpoanHoi Xapko u Jlo6o
(2010), rne R — ckajasipHasi KpuBu3Ha Puuuut, L,, — narpaHxkuaH uaeajbHOM XKUAKoCTH. s aTOrO
UCIosb3yeTcst creluduueckas dopma rpasurauud f(R, Ly) B Buge f(R,Lm) = R/2 + oLy, — B,
rie «, f U n — MNOJOXHTEeNbHble NapaMeTpbl Monead. [lapamerpusauusi napameTpa 3aMeJeHHs
g = a — b/H npumeHsieTcst IJisl pellieHus MOAU(QUIMPOBAHHBIX MOJEBLIX ypaBHEHHH B paMKax rpa-
Butauud f(R, Ly,) nas MeTpukd Ppunmana—PobepTcoHa—Yokepa. DBOMOLMS Pa3IHUHBIX KOCMOJIO-
THUECKUX TapaMeTpoB Obla HCC/IeoBaHA C MOMOLIbI0 MX rpadukoB. TakKe MosydyeHbl napameTpbl
Hallled MoJesu ¢ moMollbio Habopa naHHbIX Xab6sa no 46 Toukam HabmoneHui. [IpoaHanusupoBaHbl
YCJIOBUSI SHEPTHH, TUaTHOCTHKA [0 METOAY MoKcKa coctostHust 1 Om(z). Hakonel, olieHeH TeKyIui
Bo3pacT BcesienHoii. IlpennoxkenHast Mozienb BefieT cebsl KaK MoJe/b TEMHOH SHEPTHH, NTPHYEM BbIsC-
HEHO, UTO OHa BefleT cebst Kak Mofeab SCDM Ha paHHell cTafuu pa3BuTus BeeseHHOH 1 Kak Mozesb
ACDM Ha noanHe# cTafu.
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