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BBenenmne. /[j11 MaTemMaTuuecKoro BbIBOJIa 3akoHa TsAroreHus HeroToHa mocraroy-
HO 3HaTh 3aKoHbI Kemuepa.

MeTtoabl 1 MaTepuabl; pe3yabTarhl. Mcaak Hetoron (1643-1727) ycrano-
BUJI TECHYIO CBA3b MEXKy 3akoHaMu Kermsepa u OTKpBITBIM UM 3aKOHOM BCEMHp-
Horo tarotenus [1]. lannas HeroroHOM (hOpMYJIMPOBKA 3aKOHA TATOTEHUS TIOSBH-
Jach KaK pe3ysNbTaT PAacCMOTPEHUs OOJBIIOTO KOJUYECTBA 3a/Jad O JABUKEHUU
HeOecHbIX Ten COJIHEYHOM CUCTEMBI, KOTOpbIE €My YyJanioch pemuTb. HbloTOH
CMOT JIOKa3aTh, 4TO 3aKOHbI Keruiepa ciieyroT u3 3aKkoHa Tarorenus [2].

B 2021 romy aBTOp moOKa3ai, 4To 0OpaTHOE YTBEPKIACHUE TAKKE BEPHO: 3aKOH
TATOTEHHUS cliexyeT u3 3akoHoB Kerutepa [3]. Jloka3arenscTBO 3TOr0 yTBEPKICHUS
OKa3aJioCh HEMOIHBIM. OCTaBaIOCh 0OBSICHUTH, YTO MocTossHHAs Kenepa 3aBUcUT
TOJIBKO OT Macchl CoJIHIA, YTO MO3HEE U ObLIO AOKa3aHo. B Hacrosmem nokiane
paccMaTpHUBAETCS TIOJIHOE JI0KA3aTEIbCTBO OOPATHOTO YTBEPKIACHUS.

B 0CHOBe J10Ka3aTeabCTBA JICKUT HHBEPCHs TAroTeronmx e (CoHie mpurs-
T'MBaET IUIAHETY C TOM K€ CHIION, ¢ Kakoi muianeTa npursarusaeT Connile). Baxuyro
pOJIb B JIOKA3aTENbCTBE UTPaAOT (DYHKIIMOHATBHBIE YPAaBHEHUS, KOTOPhIC B Haydaje
XIX Beka BwiBen ¢paniysckuii marematuk Oriocten Jlyn Komm (1789-1857).
CMOTpHTE €ro KHUTY « AJreOpandyeckuil aHaamu3».

[loka3aHo, 4TO BBEeNEHHBIM HBIOTOHOM NpUHIMI CyNepHnO3WLIMH T'PaBUTALM-
OHHBIX CHJI PUBOIMT K JBYM YCJIOBHAM JTHHEHHOCTH (8 INTHBHOCTD U OJHOPO/I-
HOCTB), 3allCaHHBIX Yepe3 Iapy B3aMMHO SKBHBAJIECHTHBIX ()yHKIIMOHAIBHBIX
ypaBHEHUH. PelieHneM 3TUX ypaBHEHHUM SIBJISIETCS OJTHOPOJIHAS JIMHEHHAs YHUCIIO-
Basg QpyHkuus. HamoMHMM, 9TO yCIIOBHS JIMHEMHOCTH OOBIYHO WCTIONB3YIOTCS IS
OTIpEeJICICHUS JIMHEWMHOTO0 OTOOpaKeHUs — IIEHTPAJIBLHOTO TOHSATHUS JIMHEHHON a-
reophl.

3akimoyenue. 13BecTHO, 4TO 3aKOH OOPATHBIX KBAJPATOB CIIEIYET U3 3aKOHOB
Kennepa. MHBepcus TATOTEIOMMX TeI TO3BOJSECT OOOOMIUTH 3aKOH OOpaTHBIX
KBaJIpaTOB: BHIBECTHU 3aKOH TATOTCHUSI.
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Abstract. It has been proven that the law of gravity follows from Kepler's laws.
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Introduction. To mathematically derive Newton's law of gravitation, it is enough
to know Kepler's laws.

Methods and materials; results. Isaac Newton (1643-1727) established a
close connection between Kepler's laws and the law of universal gravitation he dis-
covered [1]. Newton's formulation of the law of gravitation was the result of con-
sidering a large number of problems about the motion of celestial bodies in the So-
lar system, which he managed to solve. Newton was able to prove that Kepler's
laws follow from the law of gravitation [2].

In 2021, the author showed that the converse is also true: the law of gravity fol-
lows from Kepler's laws [3]. The proof of this statement was incomplete. It remained
to explain that the Kepler constant depends only on the mass of the Sun, which was
later proven. This report examines the complete proof of the converse statement.

The proof is based on the inversion of gravitating bodies (the Sun attracts the
planet with the same force with which the planet attracts the Sun). An important
role in the proof is played by functional equations, which were derived in the early
19th century by the French mathematician Augustin Louis Cauchy (1789-1857).
See his book «Analyse algébrique».

It is shown that the principle of superposition of gravitational forces intro-
duced by Newton leads to two linearity conditions (additivity and homogeneity),
written through a pair of mutually equivalent functional equations. The solution to
these equations is a homogeneous linear numerical function. Recall that the lineari-
ty conditions are usually used to define a linear mapping, the central concept of
linear algebra.

Conclusion. It is known that the inverse square law follows from Kepler's
laws. The inversion of gravitating bodies allows us to generalize the inverse square
law: to derive the law of gravity.
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