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An English Translation:

Basic Mechanics

D]

Consider a motion of a mass point with the mass m affected either by the potential U
given by the n-th order homogeneous function such that for any positive real number A

the relation
U()\.’El, )\.Z'Q, )\1'3) = )\nU(SEl, T2, $3)

holds for any positions (zi,z2,z3) of the Cartesian coordinates, or by the potential V'
given by

e—fﬁ"

Vir)=gyg
Here, the positions (x1,%s,23) and the velocities of the mass point are assumed to be
bounded in the phase space. We define T as the kinetic energy, and let r = /z? + z3 + 23
1 t
and the time average (G) of a function G is defined by (G) = tlim . / G(t)dt.
—00 0

Answer the following questions (i)-(iv).

= (9 >0,k20,s>0).

(i) Show that
1d?
2 dt?

for a motion affected by the homogeneous potential U.

(mr?) = 2T —nU

(ii) Show that

for a motion affected by the homogeneous potential U.

(iii) Determine the degree n of a homogeneous potential function U which satisfies the
relation (T) = |(H)| > 0, where the Hamiltonian function H is given by the total
energy 7'+ U for a motion affected by the homogeneous potential U.

(iv) Show that
2— 2—
2 2
in the case of the Hamiltonian function H = T + V for a motion affected by the

2(v)

~(V) = v S () <

potential V.



