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2.     Fields of Rest-Motion
(A Case of Harmonic Oscillations of a Material Point)

2.1. A measure of non-occurrence of a moving object
We will consider the problem of description of motion from the point of view of dialectics for

harmonic oscillation of a material point as an example:

x a t= cosω . (2.9)

The displacement x is a measure of location of an object at a certain point of space. Two pairs of
opposite points are distinguished in the harmonic oscillation. They are two points of unstable equilibrium and
two points of stable equilibrium, located at one point of space. At certain moments, the object stops at the
points of unstable equilibrium and it is therefore possible to say that it only occurs at these points.
The object passes the points of stable equilibrium with a maximum velocity, therefore we can say that
it does not occur at the equilibrium points.

With this description, one can state that at the other points the object occurs and does not occur
simultaneously. A measure of non-occurrence can be negation of the displacement x, both quantitatively
and qualitatively. A cosine displacement is negated by a sine displacement, therefore the quantity

y ia t= − sinω , (2.10)

which negates x at least at the points of stable and unstable equilibrium, will be taken as the simplest
measure of non-occurrence. It becomes zero, whenever x has extreme values and is an extremum,
whenever x is zero.

This choice of the non-occurrence measure y will be revealed as introducing new relevant
concepts, appropriate calculations and consequences from them.

2.2.    Harmonic displacement from the viewpoint of dialectics

Combining both occurrence X and non-occurrence y measures into one binary harmonic
displacement, we have

ψ ω= + = −x y ae i t . (2.11)

The harmonic displacement is an oppositus-measure which express simultaneous occurrence
and non-occurrence of the object at any point of the trajectory. The first component of the
displacement, i.e. a displacement of stay, expresses the potential aspect of the process, its rest. The
second component, a displacement of non-stay, describes the kinetic aspect of the process, its motion.

Thus, the harmonic displacement is a potentially kinetic or kinematic displacement. Further,
the objective contradiction "potentially kinetic" we will call very often by one name "kinematic".

For comparison of harmonic oscillation with other kinds of motion, the notion of specific
displacement is very convenient:

/ψ ψ ω
r

i ta e= = − , (2.12)

It is related to the displacement by the simple relation:

ψ ψ= ra . (2.13)

This (2.13) relation between the linear and specific displacements will be extended to any
parameters-oppositi. Then, a linear magnitude, vector or scalar, will be called a moment of a
specific magnitude and the distance will be referred to as the arm of the moment. In a general case,
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the moment arm is contradictory and characterized by the measure a ib+ . Such concept of the moment
is broader than the classical one.

Configuration vectors Φ  and O ,

/Φ = −ψ ωi      и     /O i= −Φ ω (2.14)

 correspond to the harmonic displacement ψ .

2.3.    A potentially-kinetic speed of harmonic displacement
The time derivative of the binary displacement defines the contradictory potentially-kinetic

velocity υ  of displacement:

( ) ( )υ
ψ

ωψ υ υ ω ω ω= = − = + = − + − = −
d
dt

i i y i xk p
2Φ (2.15)

The first component of the velocity that characterizes motion

υ ω ω ωk i y a t= − = − sin (2.16)

will be called kinetic velocity and the second component that describes rest

υ ω ω ωp i x i a t= − = − cos (2.17) 

will be called potential velocity.

The kinetic velocity defines the intensity of motion and is an ordinary velocity of displacement of
an object in space. The larger the kinetic velocity, the higher the degree of non-occurrence of the
object at the point.

The potential velocity defines the intensity of rest and the larger the velocity, the higher the degree
of occurrence of the object at the point. The potential velocity is a new concept and we will gradually
fill it with concrete contents.

The field of potential-kinetic velocity υ  describes the first-level field of rest-motion, the field of
displacement ψ .

The specific displacement defines the specific velocity

ω ωψ ω ω ω ω= − = + = − −i i er k p
i t . (2.18)

2.4.    Components of the field of potentially-kinetic acceleration

The field of potential-kinetic acceleration w  describes the second-level field of rest-motion, the
velocity υ  field:

2 ˆˆ ˆ k pw i w wωυ ω ψ= − = − = + (2.19)

The first component of the acceleration

w xp = −ω
2 (2.20)

will be named potential acceleration and the second component
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w yk = −ω
2 (2.21)

kinetic acceleration.

The derivative of specific velocity defines the specific acceleration

ε ωω ε ε ω ψ ω ω= − = + = − = − −i ep k r
i t2 2 , (2.22)

where 

ε ω ωp t= − 2 cos (2.22a) 

 is the potential component of the specific acceleration and

ε ω ωk i t= 2 sin (2.22b)

 is the kinetic component of it.

2.5.    Multilevel nature of the rest-motion field
In a general case, it is reasonable to operate with the derivatives of any orders which describe the fields

of motion-rest states, expressed by the potential-kinetic lower-order derivatives.

The field of state defined by a state vector Ŝ  together with derivative fields is a multilevel field of
motion-rest.

Each from the levels is an individual field of motion-rest. The number of levels is usually infinite, in
this sense a rest-motion field is irrational. If we restrict ourselves by a finite number of levels, we
should speak about a rational field of rest-motion. In a general case, the field of motion-rest has
contradictory rational-irrational nature.

In relation to the overlying field, any arbitrary-level parameter of rest-motion is passive, reactive in the
sense that it is a definite measure-oppositus of the state of this level. At the same time, it is active in
relation to the underlying field because it describes motion-rest exchange on this level.

2.6.    The rest-motion field of kinetic-potential momentum

To the state vector

S m mae m
d
dt

m
d O
dt

i t= = = =−ψ ω Φ
2

2 (2.23)

corresponds to the specific state vector
S mer

i t= − ω . (2.23a)

As a scalar, the specific state ˆ
rS will be called the potential-kinetic mass m:

m me i t= − ω . (2.24)

The first derivative of state S defines the field of motion-rest of the kinetic-potential momentum

ˆ ˆˆ ˆ k p k p
dSP i S m m m p p
dt

ω υ υ υ= = − = = + = + (2.25)

or
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P m
d

dt
k= = −

2

2

Φ
Φ , (2.26)

where  k m= ω 2  is rigidity of the state.  

The first component of  the momentum
p m mi yk k= = −υ ω (2.27)

is a kinetic momentum; the second component of the momentum

p m mi xp p= = −υ ω (2.28)
is a potential momentum.

The derivative of the specific state S r  or potential-kinetic mass m  defines the specific

momentum or kinetic-potential charge Q :

( sin ) ( cos )Q
dS
dt

i m q q q t iq tr
k p= = − = + = − + −ω ω ω , (2.29)

where   q m= ω  is the modulus of the kinematic charge Q ; 

q q tk = − sinω  is a kinetic charge; 

q iq tp = − cosω is a potential charge.

The moment of momentum is

L J= ω , (2.30)

 where J ma= 2   is a moment of inertia of harmonic oscillation

2.7.    Potential-kinetic kinema
The field of momentum has its field of motion-rest, which is determined by the second derivative of

state or the first derivative of momentum. The vector of this field will be called a kinema:

F
dP
dt

i P f f k k
d
dt

iqp k= = − = + = − = − = −ω ψ υ
Φ

. (2.31)

The first component of the kinema

f mw kxp k= = − (2.32)

is a potential kinema: the second component

f mw kyk p= = − (2.33)

is a kinetic kinema. The specific kinema
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I
dQ
dt

i Q I I k k
d
dtp k r

r= = − = + = − = −ω ψ
Φ

(2.34)

will be named potential-kinetic or kinematic current.
The potential-kinetic kinema, as a field of state, describes the state by itself of a material point on this

level and it is inactive. It cannot be identified with the force in Newton's mechanics. On the other hand, it
is active, relative to the field of momentum and in this sense the potential-kinetic kinema describes the
rest-motion exchange of the field of momentum.

The potential kinema, as a measure of exchange, expresses, to some extent, a human subjective
sensation of exchange, which can be defined as sensation of "elasticity" of rest. The kinetic kinema
provides a sensation of "elasticity" of motion i.e. the larger motion speed the harder change a motion
state.

We will define the moment of kinema by

M Fa= . 2.35)

The moment of momentum L  and the moment of  kinema M  are related by

M
dL
dt

J= = ε . (2.36)

similar to the corresponding relation in the theory of rotational motion.

2.8. Description of a field of variation of kinema by mobilite
The time derivative of kinema defines a potential-kinetic field of change of the field of kinema. This

derivative will be named a mobilite (from the Latin, mobilita=mobility):

D
dF
dt

mz i F d d kk p= = = − = + = −ω υ , (2.37)

where z is the acceleration velocity. The first component of the mobilite

d m
dw
dt

kk
k

k= = − υ (2.38)

is a kinetic mobilite and the second component of the mobilite

d m
dw
dt

kp
p

p= = − υ (2.39)

is a potential mobilite.

On the one hand, the potential-kinetic mobilite describes the field of motion of the kinema and is
a characteristic of this exchange. On the other hand, it expresses the state of a material point, which is
proportional to the field of velocity while harmonic oscillation.


