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Xynoca YpHHAOA UIyHH alOXHAa TabKHUIUIAII JO3UMKH, OYT'YHTH TE€3KOp daBpAa €IiapAa MyCTaKuil
¢dukpnam KOOWIMATHHM OLIMPHIN, YJIAPHU V3 yCTHUAA KYNPOK HWIIIAIra >Xajnd OJTHI, TabiuM Oepull
*Kapa€HIapuia KOMIBIOTEPIH TAbJIUM TEXHOJIOTHs (HOUIaIaHUII KyAa My XUMIHP.
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FUNKSIONAL TENGLAMALARNI YECHISH BO‘YICHA BA’ZI USLUBIY
KO‘RSATMALAR

Xaydar RASULOV
Buxoro davlat universiteti matematik analiz kafedrasi dotsenti, fizika-matematika fanlari nomzodi
Elyor DILMURODOV
Buxoro davlat universiteti tayanch doktoranti
Zarinabonu MUSTAFOYEVA
Buxoro davlat universiteti matematika mutaxassisligi | bosgich magistranti

Ushbu magolada funksional tenglamalarni yechishning bir nechta qulay usullari bayon gilingan.
Funksional tenglamalarni yechish o ‘quvchiga bir muncha qiyinchilik tug‘dirishi mumkin. Magolada
funksional tenglamalrni yechishning sodda usullari yoki funksional tenglamani sodda ko ‘rinishdagi
tenglamaga olib kelish usullari bayon gilingan. Bir nechta misollar yechib ko ‘rsatilgan. O ‘quvchi mustagil
ishlashi uchun topshiriglar keltirilgan.

Kalit so zlar: funksional tenglama, matematik induksiya, inyektiv, suryektiv, Koshi tenglamasi.

B oaunou cmamve uznooicena yoobHvie memoovl peuieHus QYHKYUOHATbHBIX YpasHerull. Pewenus
@DYHKYUOHATILHLIX YPABHEHUL MOZYM 8bl3bl8aANMb HEKOMOopble MPYOHOCHU NPU UCCAeO08AHUU, NOIMOMY 8
OAHHOU cmambve U3N02ar0mcs npocmbole Memoobl peulerus maxkux ypaeﬂeHmZ unu npueedeﬂue Ux K npocmsim
ypasHenusm. Ilpusedenvl pelwierus HeCKOIbKUX npUMepos. [lanbl 3a0ayu 0Jist CAMOCMOSIMENbHO20 PeuleHUs.

Knroueewvie cnoesa: d)yHKb;uOHaJleble YPAaeHeHUs, mamemamudecKkas uH()yKI/;u}Z, UHBEKmMuUe, CypveKmue,
ypasHeHue Kowu.

This article describes several convenient ways to solve functional equations. Solving functional equations
can be a challenge for the student. The article describes simple ways to solve functional equations or how to
reduce a functional equation to a simple equation. Here are a few examples. Individual works are provided
for students.

Keywords: functional equation, mathematical induction, injective, surjective, Cauchy equation.
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Ma’lumki, (1), f(14), f(17), f(21) sonlar tub sonlardir. £(2019) ni toping.
4, f(x?—y?) =(x—y)(f(x) + f(y)) tenglikni ganoatlantiruvchi barcha f:R — R funksiyalarni
toping.

5. f(x+y) = %tenglikni ganoatlantiruvchi barcha f: R — R uzluksiz funksiyalarni toping.

6. f(f(x)) — 2f (x) + x = 0 tenglikni ganoatlantiruvchi barcha f: R - R uzluksiz funksiyalarni toping.

7. Quyidagi munosabatlarni ganoatlantiruvchi barcha f: Ny — N, funksiyalarni toping:

1) 2f(m? +12) = (fm)* + ()", vmneN;

2) Agar m > n bo‘lsa, u holda f(m?) = f(n?).

8. Quyidagi tenglikni ganoatlantiruvchi barcha f: R — R funksiyalarni toping:

f(x +y) )+ )
x—y) fG)-fO)’

9.f(x+y)+ f(xy) = f(x) + f(y) + f(xy + 1) tenglikni ganoatlantiruvchi barcha f: R — R uzluksiz
funksiyalarni toping.

10. f(m+ f(n)) = f(f(m)) + f(n) tenglikni ganoatlantiruvchi barcha f:Ny - Ny uzluksiz
funksiyalarni toping.
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YPTA KUMMATJIAP BA YJIAP OPACUJIATH MYHOCABATJIAP

Tyaxkun PACYJIOB
Byxopo naBnat yHUBEpCHUTETH MaTeMaTHK aHAIN3 Kadeapacu TOLEHTH,
¢du3nKka-mMaTeMaTika GaHmapu HOM3011
Mysiccap BOBOEBA
Byxopo naBiaT yHMBEPCUTETH MATEMATUK aHAIU3
kadenpacu YKUTYBUNCH

Ywby maxonaoa ymymmavium makmaobnapu, akaoemux auyeu, Kaco XyHap KONNexdciapu 6d Onull
MavIUM Myaccacanrapuoa MamemMamuxaoar myeapakiap 6a CuHgoan mawkapu Mauweyiomiapod
gotidananuwoa myxum 6ymean ypma Kutivamuune ymymutl mavpugu éa mypaapu kenmupunean. f —ypma

Kuimam myuynuacu époamuoa mycoam COHAap YuyH ypma apu@dmemux, Yypma eoMempux, Ypma 2apMOHUK,
ypma Keaopamuk uiou3 6a ypma OuHoMuan Kuimamiapea mavpugh oepunean. Jlocapugmux ypma xutimamnu
aHUKIAWHUHE OUp Heuma ycyaiapu 6aén Kuiunean. bynoan mawkapu, amaruémoa myxum maobuxnapea sea
Oynean ypma KUUMamuuue oup Kamop mypiapu Keimupub Ymunean.

Kanum cyznap: ypma wxutimam, ypma noeapu@mux Kuiimam, [€mvdep ypma Kuiimamu, ypma
K8aopamux uiou3 Kuumam, ypma OuHOMUAL Kuimam.

B smoii cmamve 0aemcsa obwee onpedenenue u munvl cpeOHe20 3HAUEHUs, KOMOPOE BANHCHO NPU
UCNONIb308AHUY  MAMEMAMUKU 80 BHEYPOUHOU OesamelbHOCmU 6 00Weobpa308amenbHblX —UWKOLAX,
aAKa0eMuyecKux auyesx, npopeccUOHANbHBIX KOANEONCAX U blClUX yueOHbix 3a6edenusx. C ucnonv3osanuem
nonamus. T —cpeonezo snauenus ons nonoscumenvuvix uucen onpedensomes cpednee apugpmemuueckoe,

cpednee eceomempuueckoe, CpedHee 2apMOHUYECKoe, KEAOPAMHbLL KOPeHb U CpeoHue OUHOMUATbHbIE
sHayenus. ONUCAHO HEeCKOIbKO Memo0os onpedeneHus nozapugmudeckoeo cpeouezo. Kpome moeo, 6vin
npugedeH psi0 cCpeoOHUX 3HAYEeHULl, KOMopbvle UMEIOm 3HAYUMENbHble NPUMEHEHUs HA NPAKmuKe.

Knwuesvie cnosa: cpeonee 3nauenue, cpeduee 102apu@muuecKoe 3HAYeHUe, CpeoHee 3HAYeHUe
T'énvoepa, cpednee 3nauenue K8AOPAMHO20 KOPHS, cCpedHee OUHOMUATbHOE 3HAYEHUE.

Maskyp Makojaga MKKUTa MycOaT COH Y4yH ypTa KHHMAaTHUHI YMyMHH Tabpudu Ba yJapHUHT
KyTu1ad TypJiapu TaxJWI KWIMHTaH. VIKKWTa COHHUHT ypTa JNOTapuPMHUK KHHMaTHUTa ajJoxXuaa TYXTajauo
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