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We study the minimum-time damping of a physical pendulum by means of
a bounded control. In the similar problem for a linear oscillator each optimal
trajectory possesses a finite number of control switchings from the maximal to
the minimal value. If one considers simultaneously all optimal trajectories with
any initial state, the number of switchings can be arbitrary large. We show that
for the nonlinear pendulum there is a uniform bound for the switching number
for all optimal trajectories. We find asymptotics for this bound as the control
amplitude goes to zero.

CTpyKTypa ONTUMaJbHOIO OBICTPOJICHCTBUS J1JIsd
buU3nIECKOro MasiTHUKA

PaccmarpuBaercs 3aatia ObICTpEHIEro TpuBeIeHus (PU3NIECKOTO MasITHH-
K& B COCTOSIHHE YCTOWYMBOIO PABHOBECHS C IIOMOIIBIO OIPAHMYEHHOI'O YIIPaB-
JleHusi. B aHaylorm9HON 3ajade Jjisi JIMHEHHOTO MasITHUKA HA KaXKJIOW OITH-
MaJIbHON TPAEeKTOPUHU MMEeTCsl KOHEYHOE UYUCJIO MEPEeK/I0UeHU yIIPABIeHUs C
MAaKCHMAJIbHOTO HA MUHHAMAJbHOE 3HAYEHUE, €CJIU K€ PACCMATPUBATDL BCE OII-
TUMAaJIbHbIE TPAEKTOPHUH C IIPOU3BOJILHBIM HAYAIBHBIM COCTOSTHUEM, TO COOTBET-
CTBYIOITEe KOJIMIECTBO MEPEKJIIOUEHI MOYKET OBbITh CKOJIb YTOJIHO BEJIUKO. MbI
[TOKa3bIBAEM, UTO JIJIsT HEJTMHEHHOIO MasITHIUKA, MeeTCsl ODIIast BEpXHsIsl IPAHUIIA,
JIJIsT KOJIMYIECTBA, IEPEKJII0UEHNI Ha, BCeX ONTUMAJbHBIX TpaekTopusx. Haiinena
ACMIITOTHKA 9TOrO YUCJA B CUTYaIlUU, KOT/Ia BO3MOXKHOCTHU YIIPABJIEHUS] MAJIbI.
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