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AnHortauusd. B crathe 10KazaHo, 4yTo HYHKLHS, COBMAAIOIAs C OTPaXKEHHOH
OTHOCHTEJIbHO HEKOTOPOH TOYKH (DYHKLHEH, MOXKeT ObIThb OTPa’KeHHeM HCXOIHOH
(YHKLHHM OTHOCHTEJIbHO HEKOTOPOU APYro# Touku. J[BOHHOE OTpaxkKeHHe MPUBOAUT
K TEPUOIMYHOCTH TPOU3BOJILHON aHAJMTHUYECKOH (PYHKIMH B JOCTATOYHO OOLIMX
yeaoBusix. [IpuBeneH npuMep, B KOTOPOM YeTHasi (PYHKIIHS CTAHOBUTCS TE€PHOLUYE-
CKOH, KaK pe3y/bTaT CABHIOB M OTPaXKEHHH OHOCHTENbHO ABYX TOueK. AHasiordy-
HBIl Pe3yJbTaT MOJydaeTcsi, eCJu paccMoTpeTh moJse ciBuroB F(p), y koToporo
KaX[0€ 3HaueHWe B TOYKE C JEHCTBUTENbHOH UYaCTbi0 A SBJISETCS Pe3ysbTaTOM
CABHMra BIpaBo 3HaueHWH ¢GyHKimH f(p) Ha 2A B TOH ke Touke (MBI CIBHHYIH
3HaueHus MPSIMON JIMHUK C NeHCTBUTENbHOH uacTbhio —A). MOXKHO HCIOJIb30BaTh
COBIajieHHe BCeX 3HAueHWH TaKOro MoJjs Ha MPSAMBIX JMHUSAX C A€HCTBUTENbHBIMH
yactsiMu A+B co 3sHaueHusiMHM pesysbTata ABYX CABHIOB Ha BesuuuHbl 2A u 2B
pyukumit f(p) u f(p — 2A) coorBercrBento. Ecau mone F(p) cABHHYTH B 06-
PaTHYI0 CTOPOHY Ha Te »Ke 3HAYeHHs, TO Mbl MOJYYMM HCXOAHYK PEryJasipHYIO B
JIEBOH TIOJIYTIJIOCKOCTH (DYHKIMIO. Pe3ysbTaT 00paTHOrO CIBHra MOXHO paccMar-
pUBATh KaK Pe3yJbTaT IBYX CIBUTOB (mepBbiil oTHOcHTe bHO ToukH (0, 0), BTOpO#
oTHocHTesnbHO ToukH (—A,0) dynxkuuu f(p + 2A)). Pesyabratsl CABHTOB HaJje-
Bo (ynkuuu f(p) obpasyior HoBoe mose (G(p), KOTOpOe COBMAfaeT C HCXOLHOH
peryssipHoit ¢yHkupe# f(p). JaHHBIH (akT 5KBUBaNeHTeH MepHogrndHoCTH f(p).
3Hauenusi mosst F'(p) compsikeHbl BO BCeX TOYKAX MPaBOH MOJYIIOCKOCTH 3HA-
YEHHSIM MCXONHOU peryssipHodl GyHKUMH f(p), eciu OHa [IeHCTBUTENbHA HA BCeH
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MHHUMO# ocH. JlaHHBI (aKT TOXKe MPUBOAUT K coBmaneHuto GpyHkunu f(p) ¢ KoH-
CTaHTOH B CJydyae pery/isspHOCTH (DYHKUHM B JeBod mnosymiockoctd. [Tose F'(p)
COBMAJAeT C MoJieM CABUroB GyHKIuH f(p).

KuaroueBble ciaoBa: aHanuTHyecKass (PYHKLHS, NBOHHOe OTpakeHue, Mepuo-
JUYHOCTb, YeTHble (DYHKUHHU, CABUHYTble (PYHKLHHU, 110JI€ KOMIJEKCHBIX 3HAUYEHHUH.

BBenenue

3ameTKa MocBsileHa GoJiee MOAPOOHOMY H3JIOXKEHHI0O KPaTKOro pesysbTara IMpesioxKe-
Hus 2 cratbu [3]. OCHOBHO# pesysnbTaT H3JoKeH B Teopeme 1. M3 maHHoro pesynbrarta
(opmMasbHO CJIEAYIOT OCHOBHbBIE Pe3ysbTaThl cTaTeil [3—6], OTHOCSUIMXCS K MPeoOpa3oBaHHIo
Jlannaca [1], HO Tema DaHHOH 3aMETKH HE MMEET IMPSIMOTO OTHOLIEHHSI K Pe3y/bTaTaM 3THX
crareii. B kauecTBe WIIIOCTPALMK Pe3ysibTaTa TeopeMbl 1 mpuBeneM MpuUMep, T0KA3bIBAIOIIUMI
BO3MOXHOCTb TEPEOUUHOCTH (PYHKIMH KaK Pe3y/bTaT OTPAXKEHHsI ee 3HAUEHHH OTHOCHTEJIb-
HO KaKOH-JIHOO TOUKH.

B npumepe ucnosb3yoTes onpeesieHre A-CAMMETPUHN: €CJIH B UCXOIHOH CHCTEME KO-
OpPAMHAT ypaBHEHHe KOMIJIeKCHOH (yHKuuu paBHo z = f(p), To ypaBHenue z = ¢(p) =
= f(2A — p) onpenessieT CUMMETPUUHOE OTpPaKeHHe 3HauYeHHH GYHKUUK f(p) OTHOCHTENBHO
toukd B = (A,0) (9(p) = fla—(p—a)), ecnu f(a+ (p—a)) = f(p)); mbl Gynem Has3bBaTh
faHHOe oToOpaxeHHe A-cUMMeTpHei.

Ecnu npowusBosbHylo (yHKuno f(p) cHayaso cABHHYTb Ha BeqnuuHy 2A Bmpaso, a
3aTeM OTPasHTh OTHOCHTEJbHO TOUKH (A, (), Mbl mosyunm ¢yHKuuw f(—p), KoTopasi coBmna-
naer ¢ f(p) B cayuae uetHoit f(p) (mocTaTouHO MpocC/eIuTh MepeMelleHre ocH Rep = —A
P TaKOM Tpeo0dpa3oBaHnus). 3aTeM CABHHEM MOJyuHBIIyIOCsS (yHKUMIO f(p) cHOBa Ha 2A
BIIPABO M OTPA3UM OTHOCHTEJIbHO TOUKH (2A,0) ); BULY MCXOAHON YETHOCTH Pe3yJbTaT Ipe-
00pa3oBaHMs COBMAAET CO CABHHYTOH BmpaBo Ha BeqnuuHy 2A ¢dyukumed f(p — 2A). Tak
KaK Pe3yJbTaThbl IEPBOTO U BTOPOTO MPeoOpa30oBaHUs COBMAAAIOT C OIHOH M TOH ke (DYHKIIU-
el f(—p) = f(p) (mocratouHo 3ameTHTh, YTO BTOPOE MPEOOPA30OBAHHE AHAJOTHUHO TIEPBOMY,
HO CIBHUT M OTPaXKeHHe MPOUCXOAUT C YHABOEHHBIM 3HAUEHHEM [apaMeTPOB, CJIEI0OBATEJIb-
HO pe3ysbTaT Takoro npeoGpasoBaHus Toxke f(—p) ), Mbl MOJydaeMm, 4TO pe3yJabTaT CIOBHTa
f(p — 2A) coBnazmer ¢ ncxomHoit QyHKIMeH f(p) Kak pe3yJabTaT MepBoro npeobpasoBaHus,
10 ectb f(p — 2A) = f(p), u dyukuus f(p) crana mepuopauuHo# ¢ mepuonom 2A (eciw
f(=p) = f(p) [1:2]).

JlaHHbli (haKT MUJTIOCTPUPYET BO3MOXKHOCTb ABOWHOH CHMMETPHH, TPUBOASILIEH K Ie-
PHOIMYHOCTH, KOTOpasi oKasaHa B TeopeMme | Ge3 MpearnosoKeHHsl YeTHOCTH MUCXOMHOU TOou-
KM OTHOCHENbHO Kako#-mu6o Touku (A,0). B maHHOH Teopeme W3 CylLIeCTBOBAaHHs ONHOH
A-cuMMeTpHH BBIBOIMCS CYIIECTBOBaHHE APYrod Touku B-cummepun npu A # B.

1. OcHOBHO¥ pe3yabTar

B Teopeme 1 B OTHOCHTE/NbHO OOIIMX YCJIOBHSIX JOKa3aHa BO3MOXKHOCTb ABOHHOH CHM-
MEeTPUH aHAJUTHUeCKOH (YHKUHH [1].

Teopema 1. [Tycmov ¢yukyus z = f(p) anarumuuna npu ecex —4A < Rep < 4A, A €
€ (0,00).
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C mouku 3penus paduoix cucmem Koopouram gynkuyus z = f(2A—p), onpedessioujasn
A-cummempuro, 00ANHA NOAYUAMbCA MAK He KAK pesysvmam B-cummempuu u3 00HOE0
UCXOOH020 pecyripHO20 8 UCX00HbLX Koopduramax omobpamenus z = f(p), B # A.

Hokazamenscmeo. Ecnu ciBunyTh Hadano koopauHat B Touky (—A,0), To ypaBHeHHs Hc-
XOOHBIX OToOpaxkeHuit z = f(p) u z = f(2A — p) B HOBBIX KOOpAMHATAX COBMAZAlOT C
ypaBHEHUSIMH CIBUHYTBIX HAaMpaBO MCXOAHBIMH OTOOpaxkeHusimu: z = f(w — A),z = f(3A —
—w) = g(w),w = p+ A (c TOUKH 3peHHs] COMOCTABJEHHS] TOYEK KOMIJIEKCHOH MJIOCKOCTH
JlaHHOE COIMOCTaBJeHHe OCTaJ0Ch MPEXHHUM; Mbl Hcmosb3oBanu z = f((4A —w) — A), wu,
eciu ucxonHas ¢yHKuusi z = f(w — A), To Touka HcxogHOro orpaxenusi B = (—2A4,0) B
HOBBIX KoopiuHartax). CJiefoBaTe/bHO, B HOBbIX KOOpPAHHATaxX 3TH [Be (QYHKLHH ONpeneJisi-
IOT UCXOHOe oToOpakeHWe W B-cummerpuio (cummerpuio B Touke B). Ilpu aTom 3HadeHue
B Jit060# Touke W = 3A — w wucxomHoM ¢GyHKUMH f coBmamaer co 3HaueHHeM (YHKIIUH
g(w) B-cuMMeTpHH B TOUYKe W, CHMMETPHYHOH OTHOCHTEJIBHO TOUKH 5, BBUIY HEM3MEHHOCTH
COTOCTAaB/EHHs] TOUEK, CHMMETPHUYHBIX OTHOCHTEJbHO B 1Jsi pasHbX chHcTeM KoopauHaT. C
APYrod CTOPOHBI B-cHMMeTpHs B HOBBIX KOOpAHMHATaxX COBMagaeT ¢ D-CHMMeTpHeil B TOUKe
D = (3A/2,0) B HOBBIX KOOpAMHATAX B TOM CMbICJie, uTO 3HadeHHe g(w) = f(3A—w) (To xke
camoe Kak B B-cuMmeTprH) cyTb 3HaueHHe QyHKUHH g(w) B TOYKE w, CAMMETPUYHOH OTHOCH-
TesibHO TOUKH W = 3A — w yxKe 1Js1 HOBOH TOUKH cHMMTpUH D (1o onpeneseHH0 HyHKLHH
z = f(3A — w) B HOBBIX KOoOpaHHATax), [1]. Mel mojyuu/n, 4To pesyabrat B-cummerpuu
SIBJISIETCS] OLHOBpeMeHHO B-cummerpuedt u D-cummerpueit (B = (—2A4,0), D = (3A4/2,0) B
HOBBIX KOOpAHHATaX.
Teopema 1 nokasana.

W3 1BOHHON CMMMETpPHM BbITEKAeT, Kak U BO BBEIEHHH, EPUOAHUYHOCTb f(—p), BBHLY
OIHOBPEMEHHOro BbinosiHeHUs1 paBeHCTB f(4A —w) = f(3A —w), A > 0 [3].
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Abstract. It is proved in article, that a function with reflection in relation
to some point can be the double reflection of initial function in relation to some
other points. The double reflection results in the periodicity of some analytical
function. In a example we obtain a periodic odd function, if we move the result
of two reflections. We obtain a similar result after consideration of the F(p)
field: F(p) = f(p —2A), if p =2+ iy, x = A, for all A. The F(A+ B + iy)
values equal to the f(z —2A — 2B) values in the A+ B + iy point as a result
of two moving of the f(p) function to the right for all y (at first we move the
f(=A+iy) on the 2A distance, after we move the the F((p) = f(A+iy) = f(p)
function on the 2B distance in relation to center in the (A,0) point); the result
of the such double moving is equal to the values of initial field in the A+ B + iy
point. The reflection of the F(p) field in the (A,0) and (A + B,0) points is the
f(—=p) regular function for all real A, B. We can move the F'(p) values in reverse
direction (to the left). In the situation the values (in the left part of plane) are
equal to the values of initial regular f(p) function. As a result of two moving we
obtain a new G(p) field in relation to the f(p) function aiter the movements to
the left with the (—A,0) center. The regular f(p) function is equal to the G(p)
field, if p < —A. It is proved, that the f(p) function is periodic. We can use the
f(p) = u+iv equality, if F((p) =u —iv (for the regular f(p) functions with the
real values on the imaginary axis). If the f(p) function is regular in the left half
of plane, the fact results in the equality f(p) = ¢ too, c=const. The F'(p) field is
the field of the moved functions.

Key words: regular function, double reflection, periodicity, even functions,
moved functions, field of complex values.
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