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Slobodne oscilacije prigusenog sistema s jednim stupnjem
slobode
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Kriticho gusenje u literaturi

"The return to zero in a critically damped system is

reached in minimum time.“
H. J. Pain, The Physics of Vibrations and Waves (John Wiley & Sons, Chichester, UK, 2005)

“If we look at the system for different values of damping coefficient,
then critical damping is the case where the motion converges to

zero in the quickest way."

D. J. Morin, Introduction to classical mechanics: with problems and solutions (Cambridge
University Press, Cambridge, UK, 2008)

"Critically-damped: the pendulum returns to equilibrium as quickly
as it can. If the damping parameter were made slightly more or
slightly less, it would result in the pendulum returning slower to its

equilibrium position.*
M. Mongelli and N. A. Batista, “A swing of beauty: Pendulums, fluids,
forces, and computers,” Fluids 5, 1-35 (2020).

"The critically damped system undergoes the fastest energy

dissipation.”
L. F. Yang, R. Arora, V. Braverman, and T. Zhao, “The Physical Systems Behind Optimization
Algorithms”, 2018.












Zakljucak

. Protivno Siroko zastupljenom misljenju u literaturi, kriticno gusenje nikad
nije optimalan izbor ukoliko zelimo da se sistem Sto brze vrati u ravnotezno
stanje, odnosno da sistem u Sto krace vrijeme izgubi pocetnu energiju.

. Za veéinu pocetnih uvjeta moze se odrediti podkritiéni koeficijent gusenja
za koji sistem najbrze dolazi u ravnotezno stanje. lzuzetak su pocetni
uvjeti za koje je poc€etna kineticka energija vec¢a od pocetne potencijalne
energije i za koje su predznaci pocetnog pomaka i poc¢etne brzine razliciti.
Za te poc€etne uvjete moze se odrediti optimalni koeficijent guSenja u
nadkritic\nom podrugéju.

Puno vise detalja se moze naci u nedavno objavljenom radu:

Damped harmonic oscillator revisited: The fastest route to equilibrium

K. Lelas, N. Poljak, D. Jukié
American Journal of Physics, 2023.
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