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~Search for the truth of bright flame!
Search for new, undiscovered tracks ...”
Adam Asnyk

ABSTRACT

The paper covers a critical approach to the natural reality study whiahnsethod of scientific
cognition. The existent so called d"Alembert’s rule is the link of reality on whihkpecific attention
is focused. The critics is directed to the fictional inertiacdocovered in the mentioned rule. The
necessity for its elimination from the reality description Ib@sn presented. Instead, it is proved that a
real inertia force occurs. A proper exemplification materialbbeen delivered with two examples of
force equilibrium of the system. One of them refers to a rigadesn being both under stable and
unstable states. The second one covers also these two statesshwaffdrred to a mass-flexible
system. Finally, the discussed solution of the problem has been exptainglie example of
mathematic pendulum and a mass-string system.
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1. INTRODUCTION

In the universe, which may be considered as a system being under ndmialy
equilibrium, each body or a planet can be analysed in a specific St#oasfl]. It may be
referred to both macro-, meso- and micro-system [1,2]. Some cerdgoede d Alembert’s
rule was announced with the approach consciously filled with a speu#igination. That
way the dynamic material system was to be considered agemsin equilibrium. However,
because the real dynamic conditions of motion were not in equilibriunterdb&rt decided
to introduce a mystification theory which assumed the equilibriureadity and fiction. Thus
until now this theory is in force, grounded and treated like a paradigm.

There is no need to develop the paradigm of the d’Alembert’s ruke.well known,
common and ongoing in use. Even the latest reference like e.g. [2htsréseriticlessly,
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without any shadow of doubt. However, there is another pole of this nmattetjcal one
[3,4], with this work being destined to that place.

Not developing too much that fictional aspect of the problem one needstthabthe
rule assumes in fact the equilibrium of changes: real forcegharittional inertia force. In
describing the reality one does not need to say of the real fs@dbthey are the measures of
real mutual interactions of the material bodies. Therefore #rerelifferent forces with the
names ascribed to them for determined reasons, e.g. the gravitatea the flexible
resistance force, and the thrust force. There is also an if@mtia to be included for the
considerations.

Finally, it is worth mentioning that there are some signs provinth@fnecessity to
change the approach to study the natural reality meaning the metbordffic cognition.
For instance, it appears the non-linear vibrations discussed in Eilli®pen. Here the
philosophy of approach to the inertia force is presented, indicatingessmgycto enter the
.black box” in view of solving the adequacy of the model to reality.

Following the earlier publications [6-9], the Authors of the work wshnfluence a
further changes, advantageous to science. Let this work, treatingfiabional and realost
inertia force, proves of the adequate approach.

In the paper, the existence of a real inertia force has beeairesglon two essential
examples with the force equilibrium of the system. One of thecomeerned on a rigid
system, being under stable and unstable states. The second one covéissa two states
but in reference to the mass-flexible system.

2. STABLE AND UNSTABLE STATESOF A RIGID SYSTEM

Let a material body of weigl@ rests on a determined bageg( 1a). It is under a stable
state determined by the statics (referred to the third Newtaw)sas the force equilibrium,
expressed by the equality of two forces running in opposite directioissalbout the gravity
force Q (the gravity force of Earth) and the reactive force of basejsiia Therefore, finally
Q=R.

It is worth noting that the considered system in fact consistisreé bodies: the base,
the body resting on it, and the Earth. Thus three forces are todtengiere, resulting from
the definition of force as the measure of the mutual interactionatérial bodies (so many
bodies as many forces). Therefore the question arises: whére fkind force? That is the
inertia forceB,, which in this stable state co-exists with the gravity fotbef may be

recorded as followsQU B,. That way determined the stable equilibrium form a deeper
established balance as the energetic equilibrium. It may be recorded as follows:

R=QUB, @
and that in turn corresponds with two equalities of this kind:
R= Q, R= Bo (2).

Thus as visible, the energetic equilibrium discloses the third ,fldei@g the inertia
force. That last force is quite well visible in the unstabl¢éesyswhere the force equilibrium
contains just the three forces, with the reaction force being suedtiby an active forcE
(seeFig. 1). Therefore
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F=Q+B, 3.
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Fig. 1. Stable and unstable states of a rigid system

The courses of all these forces on the Wagf the body climb/ascent have also been
presented in Fig. 1b. The gravity for@edoes not undergo any change, and is constant; the
forceF rises properly, and the gravity force undergoes diminution.

From the energetic point of view the considered body was at first stable static
potential field (SSPF), and after transition through the interstmee (dotted zone in Fig. 1)
it occupied the neighbouring, unstable static potential field (ASP#rgéetic states of the
body are equal on the both fields. That means the sum of potentialse aseasure of
particular energies, does not undergo any change.

It is worth noticing that the transition of a body from the statatedo an unstable state
reveals the inertia force (that real one) and disturbs the fgodibrium. Thus in the
interstate space the body dynamics, fully and with proper meanirge afdrd, takes place.
Not earlier than on the neighbouring potential field again the fajadilerium takes place but
it covers the revealed inertia force; it has been different bothtitatavely and qualitatively.
One should note that the notion of the interstate space introduced heteest not take into
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account the time factor, resulting in rectilinear courses ofdiees. The gravity force is an
exception as it does not undergo any change in time. The framewdris @aper does not
cover the time courses (due to the description of the magnitudé® dsnction of time)
which take place in the space-time, the time-space outgrowth. Saohal differentiation of
these notions seems to be justifiable.

3. MASS-FLEXIBLE SYSTEM AND ITSSTATES: STABLE AND UNSTABLE

The mass-flexible systenki@. 2) allows for a decisive proof for existence of the inertia
force. Lifting a body by means of a pull spring allows to confirm vtheability of active
forceF, equal in this case the sum of the forSesdR..

(@)

QeB,
R,Q,B

R=Q®B,

Fig. 2. Mass-flexible system and its energetic states

In the first position of a body (Fig. 2a) there is no externalutimnacting on it. The
body is placed here on a stable static potential field (SSPE);dh&sponds with the force

equilibriumR = Q, and the energetic one of the forR=Q [ B,.

11
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Further on, the external stimulus begins to act there (Fig. 2b) lensign of that
reaction is the pull spring tension. However, the spring does not undeejongation at the
beginning due to its initial tension. Therefore at the beginning efmaitloading of the body
whensS = S, the reaction force of the baRe equals

R=0Q0-§ (4).

From that moment (on the way) these forces undergo changes: the f&cses, and
the forceR decreases, respectively. All the time the energetic statee body remains
invariable in spite of the changes of the higher mentioned forces.thigir sum$ + R is
constant and balances the gravity fo@gewhich in turn still co-exists with the inertia force
Bo, i.e. QU B,. That all may be written as follows:

S+R=Q0 Bo (5).

A neuralgic state of the body takes place in case #0, and S=Q[L B,. From this

moment the body is getting to the interstate space of the lepdtiotted place in Fig. 2).
There the gravity force still remains constant/invariable, lgwaliie forceS rises on and on,
with the value rising frong, to S atx, = 0 and the inertia ford® is now decreasing (Fig. 2c).
Here is no force equilibrium. It appears not earlier than on thdlm@iging unstable static
potential field (ASPF). That equilibrium takes the following form:

Q+B=S (6).

That is the adequate description of the considered part of readitg. isl no fictional
force, instead here is a real force of that kind, visible, becaussdered in a proper co-
ordinate system, connected with the beginning of the phenomenon of the Insthotrgrom
one to another energetic state.

The transfer of the co-ordinate system to the place of beginniigeothanges of
flexible force, the introduction of fictional inertia force, the eéi#intial record of the equity of
changes of both forces — all they are not in agreement with tlreassignment of science
which should be directed to the description of reality. In this ligi®,dreation of fictional-
real descriptions has no scientific reason.

In Fig. 2 the position of the transferred pointdd the co-ordinate system has been also
marked. In accordance to the d Alembert’s rule in such a co-ordiystiers the so called
dynamic equilibrium occurs. It appears here that the flexible f8rcis in fact just the
increment of that kind of force, and the fictional inertia foBces something that does not
exist, being — as the classical mechanics says — a kind of the auxiliary structur

4. ENERGETIC STATES OF PENDULUM

Let us the following illustration example be a mathematic pendykim 3). A body
hung on a string of lengthappears first on a stable static potential field (SSPF), lveiting
this at a stable state (Fig. 3a). In this state the irfferita B, is the biggest and co-exists with
the gravity forceQ, so QI B,. Now the string reacts on the body with the tension f&ce

equal with the same to the for@®@sandB,. ThereforeS, =Q LI B, .
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At the moment of appearance of an external stimulus which witfotbeF, (Fig. 3b)
attempts to bring the body out of the stable equilibrium, a body meststppears, resulting
from its inertia. A measure of that resistance is the méotice, here the initial inertia force
B;. At the first moment it equalizes the mentioned active féiceThus F, =B’. In that

situation the second stable static potential field begins to act.

Now the body is getting through two spaces (dotted fields in Fig.l&@)g avith the
trajectory being the segment/arc of the circle in the rangaglko, (Fig. 3c). One of them is
a gravity-inertia space, the second one (that one on the anguléiodiréas an inertia nature.
By the external action with the forég, the body reaches the unstable static potential fields
(ASPF), which close the both mentioned spaces.

] 0 f

SSPF

Fig. 3. Energetic states of mathematic pendulum

It is visible, the gravity force does not change its value, iamesnconstant all the time
and is situated vertically. It does not undergo decomposition into otleatidirs, with no
component directions. That is the inertia force (existent, andwéath has determined the
components on two mutually orthogonal directions: tangesdnd radiar—r. On the tangent
direction there is a componeBy, and the radial one occupied by the fdBge
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All the forces, with the system bodies (a body hung on string, ting,sEarth, external
stimulus) reacting one on each other, are in equilibrium. The polygdmosé tconvergent
forces (Fig. 3d) reflects graphical formulation/presentation of the mentiondibequon.

5. ENERGETIC STATESOF A MASS-STRING SYSTEM

The mass-string system, not fulfilling the rule of mathempéindulum, has been the
last illustrative example her&i@. 4). Hung on the string a material body is at first on a stable
static potential field (SSPF), and then, by means of a determixtedh& stimulus, is
transferred on the inclined plane (Fig. 4a). There it is under anblestiate, being on the
unstable static potential field (ASPF).

Fig. 4. Energetic states of mass-string system

As can be noticed, the stable states of this and former sy&em#&ig. 3) do not differ
at all. However, the unstable states are described differamtliyellast case (Fig. 4a) the role
of forceF, has been taken over by the reaction force of the inclined planR, iT&ere are
the following components of the force: tang@&ntbeing the force of surface resistance; and
normal N, which is perpendicular to the oblique surface of the wedge. Thenmegdorces
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do not require any explanations, as they are analogous as in refevetihge mathematic
pendulum.

All the forces, with the system bodies (a body hung on string, they,starth, the
inclined plane) reacting one on each other, are in equilibrium. The pobfginose forces
(Fig. 4b) reflects the graphical formulation/presentation of theliequm with the thick
vectors referred to the essential forces and the thin vectaosgraliing the force components
of. reactionR, and inertiaB. The polygon of forces (Fig. 4c) is properly developed and
presents a closed system of two essential for@esS( and those which are under these
circumstances the components of others.

6. SUMMARY

It results from the presented considerations that the inertie, foetng a measure of the
body inertia, is and exists in reality. At a stable stafitest co-exists with the gravity force in
vertical direction and in horizontal direction it appears at the momkthe beginning of
action a determined external stimulus on the body. The inertia iascalways such a sense
which indicates tending the body to the stable state in accordaticthevinature of the body
as the general natural law which expresses the nature.

The classical mechanics does not take into account these tveosstidis as it does not
notice the body inertia in these conditions. It appears, as indicated, fibenecare two static
states: stable and unstable. Of course, the transition from oadcstatother is possible only
through the interstate space, existing between the potential fieldghich the body takes
over a determined energetic state.

The subject presented in the work refers only to the quest of rcestd the body
inertia on the static potential fields, as well as betweeretfiekls, that is in the interstate
space. It is worth noting that in the uniform (also rectilineas)ion there is also an inertia,
because under these conditions the acceleration is positive, gheateero. However, that is
not the subject of this work and will not be considered and developed herewith.

The last of the mentioned problems is to be developed by the Authorsesr duture.
Also many other problems will be discussed in view of developing jestioned here some
real quests of the mechanical reality. A new in-depth approadtyisred to describe the
body dynamics which is the motion in the space-time. The presentethbareergetic states
of a material body, being also in the mathematic pendulum syst&n ¢pen a perspective
of creation the adequate theory of such a pendulum. All these effertsaale to prove that
all the natural reality has a quantum nature.

From these considerations, devoted to the subject of a material badg, iree
constitutive conclusion appears that the inertia is an immanentdeat the body. Thus it
appears there is no justification for introducing a fictional iaeftirce to the system and
creating a real-fictional hybrid. Such a direction of activitiesa sort of sophisticated
speculation. The adequate description of the reality, taking into coaisiasiethe immanent
feature of a material body which is the inertia, should be includdtetstructure of science.
This feature with the measure being the inertia force, justn@aa fictional one, is of
importance in our approach .
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