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               Quantum interval system as a basis of representation of events

                                                                    The problem modelling of events surveyed in article. This problem is decided by usage of a method of a qualitative analysis, a fundamentals which one also are reduced in article. Is exhibited, that systems on the basis of a delay line and devices the implementing logic operations, shape events.

            The general part                         
     The physics conditionally divides all objects of the nature on objects being medium, that is fields or undular objects, and on objects not being medium, that is particles possessing mass. It is some abstraction unclosing a path to knowledge, though, actually, objects of the nature comprise these two amounting in continuous unity. Thus, initially, in physics the principle of complementarity is applied.

       At exposition of the nature we will be interested in a level of systems - physical and mathematical fictions made closed concerning the operation. In systems the interactions take place. It, primarily, is a property of medium. Interactions, observed in the nature, or is causal - effectory connections, also are be of two aspects. They are  interactions, in which a cause and effect operate simultaneously, they are egual in magnitude and are opposite in direction. Also these are interactions, in which a cause and effect are divided in time. 

       It is more convenient to distinguish these two aspects of a reality on concept of time. In the first reality the time is converted, whereas in the second reality there is a deflection of time. Not only this concept, but also lot of other concepts characterize difference of these two aspects of a reality. Thus they also accept opposite values. Further in the text we shall try to spot some of these concepts.

     The systems adequate  to interactions of the first aspect, are a subject of examination of a classic science or more concrete - classic dynamics. As is known, the systems considered in classic dynamics, are divided on integrable and nonintegrable according to classification of the Poincare.

       Taking into account, that the properties of a classic science are widely considered in the literature, we shall stop on a principal problem: " What is defining in a classic science providing its fitness to exposition of the first reality? ". The answer is as follows: this applying of the quantitative approach, counting, mathematics and, as a corollary, build-up of this system of knowledge on principle of symmetry. Thus, the quantitative approach and symmetry is key links of a classic science as systems of knowledge. 

     The symmetry has a precise mathematical statement, which one reflected in concept of group. The principle of symmetry presumes applying contrasts erasing one another at their interaction. 

       As an example we shall mark, that the construction of group is utilised in definitions of the basic concepts in a linear algebra and theory of systems. Let's indicate a definition of a vector space being a Abelian group concerning operation of addition of elementes, on a set of linear converted operators being group concerning multiplication of operators, on definition of a linear system, in which one the spaces of input signals and states are finite-dimensional or infinite-dimensional  Abelian groups above a field of real numbers.

        Space and time in the classic theory also are switched on in model by a unique mode, which choice is defined by a principle of symmetry: they are surveyed as primary essences independent from each other. For the same reason both relativity theory and quantum mechanics circumscribed by means of a classic science are uncovered quite definitely, are the successors of the time –convertible laws, eliminating an arrow of time and model operation of events.

        The quantitative character of a mode also presumes, that space and time are surveyed, as composed from elementes forming these sets, and reduces in the classic theory to a quite particular aspect and specialization of components of a systeem coordinates.

       This specialization can be described as space - similar and its properties. Really, the position of objects of the nature in this theory is featured with the help of their spatial coordinate (in theory of signals for this purpose the term " an instantaneous value of amplitude " is applied). The time is used only as a population of scores for indicating of different positions of objects in space. Natural for spatial coordinate property of a symmetry and discretization (with more than accounting number of elementes, with a continuity in a limit) "are "imposed" in this theory to concept of   time, therefore time here also becomes converted and discrete. Let's remark, that in the literature this difference between a continuity in a limit and continuity of a continuum is skipped and the term " a continuous modification " is usually applied.

        As a good case history that classic dynamics is oriented on exposition of the quantitative rationes, is its mathematical means. As an example in [1] the mechanical vibrating system is used, we shall consider free oscillations in a system equivalent to it in a form of sequentially joint inductance L and condenser C. The second electrodes of these devices are also paired among themselves, are hooked up to a common bus, so that in outcome we have a parallel oscillatory circuit. In a contour the inductance look-like to an operation of a bob, and together they fulfill a role of a particle, the condenser look-like to a spring, and together they ensure interactions in a system.

     The equation of the Hamilton for such system H = p
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\2C, where p = Ldg/dt - impulse, g- a charge,  two explanatory variables. The Hamiltonian function defines oscillatory process, as a process, in which are present both interaction and particle, as a batch process of interconversion kinetic and potential energy. Kinetic amounting is stipulated by mass, magnitude of inductance, free motion of a particle, while potential amounting arises due to existence of interaction or connectedness, is a result of growing out tension either squeezing of a spring or outcome of an initial capacitor charge. 

        It is well known, that the classic mathematics allows to go here further and generally to eliminate a potential energy consideration. By foolproof transformations, which are not showed here, the Hamiltonian gains an aspect H = (J, where J - variable of an operation, and (- angle variable. A variable of an operation here is only impulse.

      The obtained outcome means, that the classic integrable system is isomorphic to a system of free particles. Such outcome is not unexpected, it implies from a singularity of a classic science as method of knowledge of the quantitative rationes in the nature. Therefore in classic dynamics equivalence between a cause and effect and reversibility in time are not any minor singularity, but a  major corollary of applying of means and methods of a classic science. At the same time problems of interaction in the classic theory are essencally overshadowed and can not be defined in a proper degree.

         Path of Prigogine and his school 

      Though the path to recognizing a self-maintained position of nonreversibility in series of natural phenomena in european science was not prime, today it is possible to consider, that it is the established fact. The solution of a problem of a building of a system of knowledge for such natural phenomena Prigogine sees as a searching of a system, simulating this phenomenon. 

        The observation displays, that the operation of such system should generate events, should be nonreversible, the playing key role in such systems should be played by incessant interactions, that is field, instead of particle [1,2].

        First of all, Prigogine scores, that the integrable and nonintegrable systems considered in classic and quantum dynamics, are inconvertible and do not ensure events. A path, offered by Prigogine, consists in refusing a determinism and in passage to chaos systems. On it paths he offers a new system of knowledge, but builds it on the basis of classic science as its prolongation. Prigogine frames more potent mathematical agents, than those, which are used in classic dynamics. These agents can be spotted as new spectral representation of a Hamiltonian including field and particle, but not in a Hilbert space.

       Simultaneously he passes to quantum chaos systems with an continuous spectrum and continuous set of resonances. These systems are characterized by an ensemble of trajectories and that in them the influence of interaction is even more magnified, it becomes incessant. As it appears, the influence by this amounting on a level of these systems is not primely magnified, and ensures new quality - shaping of events, that is breakthrough in field, where cause - effect connections are carried in time.

      This path, unconditionally, is productive, allows to reveal the whole class of systems with a nonreversible operation and their many properties, in particular, to indicate necessity of waiving of an individual trajectory, on in essence labile, probability character of an operation, underlines a central role of interaction for shaping events. However symmetry maintains the defining influence to outcomes of Prigogine. It expresses that in new cases of a solution with a dislocated symmetry meet by twins and are partiсular solutions of the common equations, which one remain symmetric [1].

      Whether the posed problem in these requirements is solved? No, it is not solved. The found solution is a partiсular solution, while the common solution is not present. 
        Classification of integrable systems

         As plants in our examination it is convenient to survey signals. Thus a nomenclature and the outcomes, attending it, are borrowed from the theory of signals and systems. It is justified for many reasons, including the following when in theoretical physics we speak about interaction, to be exact, about spreading interaction, we mean speak as about "signal" [2]. 

         In a part of inconvertible, integrable systems more detailed, more small-sized classification which is taking into account a singularities of their operators is indispensable for our purposes. Such classification is used in theory of linear algebra.

         The surveyed above vibrating system is integrable, and also linear system. For a set of input signals in it the principle of superposition is fulfilled. The operator of this system has an inverse operator and is termed nondegenerate. Thus, both signal space and set of operators answer a [image: image1.wmf]2

principle of symmetry. The output signal instantaneously traces a modification of input signals. 

         Fig. 1. The degenerated linear system

         The modification of a temporal position of a signal can be executed with the help of a delay line working, as known, in a regimen of a progressive wave, being the device of a time diversity. In itself delay line, as the system, is trivial, as yields only repetitions of input actions, its operator has an inverse operator. 

         We use a delay line as a system component. Such elementary system is exhibited in a fig. 1. The system contains a delay line and device of performance of operation of addition (summator). The input of a system is hooked up to one input of a summator immediately, and to other through a delay line. It is a linear system, in it the principle of superposition is fulfilled, and it also integrable system. Such system has a periodic transfer function of a comb aspect H(() = 2(cos((/2)(, where ( = ((
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 - delay time in a delay line. Such transfer functions arise usually in systems of completely different class, in discrete filters generated from continuous systems at passage from continuous values of time to selective values. Here we have, that f(n
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 - an interval of sample, ((t) - delta function. 

   The operator of such system has no an inverse, it is the degenerated operator and consequently this system also term degenerated. The core of an operator contains values ( = (, 3(, 5(, … .Other reference points, are points of a resonance  ( = 0, 2(, 4(, … .

        However degenerated system does not shape event, as the trajectories in such system do not begin and do not expire. 

        For us is important that already such simple device at severable breach of a symmetry called by applying of a time diversity, discovers property of nonreversibility, that it is possible to survey as the indicating on a possibility of a solution of the posed problem at a level of the determined systems.

         My path
         My path is a travel line to a principle of complementarity. My point of view is, that to reflect events and processes in their basis, it is necessary to refuse the philosophy of a classic science, a principle of symmetry. Hence, it is possible only under condition of disposal from a classic science thinking in the terms and concepts of the traditional laws, constructed with applying principle of symmetry. For comprehension of creative force of the nature and its phenomena in field is cause - effect connections, diverse in time, the new mode of knowledge is necessary, and any attempt to explain nonreversibility of time in the terms of reversible processes, as Poincare has noted, is erroneous even from an only logic point of view. And if the basic thesis Prigogine and his school is, that the events are a corollary of instabilities of chaos, my thesis is, that the events are a corollary of asymmetry of the nature.

         Therefore, according to a principle of complementarity, it is necessary to search for a common solution of the posed problem of model operation of events not on paths of refinement of the classic theory, and on paths of a radical modification of the approach, passage from quantitative knowledge to qualitative knowledge.

         The qualitative knowledge still was not folded in a system, exists now by the way of separate pieces, and consequently the passage to it contains a lot of pitches. First of them it is possible to spot as a pitch of waiving of a symmetry for the benefit of asymmetry. 

         Now in connection with development of mathematics, more precisely, theory of semigroups, the problem on relationship of a symmetry and asymmetry can be surveyed at an in essence new level. The theory of semigroups was created considerably after a group theory. The semigroup, as well as group, is a pre-image of some system, as is made locking relatively the operation. Till now in physics was considered, that the asymmetry arises as violation of a symmetry. The theory of semigroups has shown, that initially asymmetry this more common concept, than symmetry and that the asymmetry contains frames of two aspects: in essence not dilated up to group and dilated (inseted) in group. In the field of knowledge a major example of a semigroup which is not dilated to group, is the logic. The impossibility, fixed in theory semigroups, of transformation of particular semigroups in group means, at first, that exists not only abstract mathematical model of a symmetry, but also the independent abstract mathematical model of asymmetry, secondly, that knowledge to the accessible person, is parted on two  independent branches: on logic, as a science about the qualitative rationes of objects of the nature and on mathematician, as a science about the quantitative rationes of objects of the nature.

       How the concepts of logic are introduced? In the beginning it is silently supposed, that the common object as whole is indicated, and then this object is represented by a pair of contrasts which are not erasing one another, and complementary one another up to whole. Further process of subdivision can be prolonged, defining thereby hierarchy and levels of complication. It is the second fundamental principle of shaping of concepts. 

       The posed problem on a first step is ensured by passage from continuous objects to quantum objects, signals by means of pulse sequences being objects of logic. It is well known, that the pulse sequences have no and can not have for reasons explained above, analytical exposition in a classic science. 

       The waiving of a symmetry means also waiving of concept of a vector space of signals, therefore on this pitch it is necessary to spot this major concept. Let's term as an asymmetric vector space of signals Boolean algebra. Such space essentially differs from a classic vector space, for example, at least by  usage not one, but two limiting values: a zero and unity. As shown in [3], such space, as against smooth Euclidean space, breaking off in each point of space.
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                                                                                  Fig. 2. Representation of signals

        The second step is bound to a choice of a mode of representation of signals. The performance of the second step is suggested by a relativity theory and Boolean algebra. On the one hand, the waiving of a classic science is equivalent to waiving of a trajectory for representation of movement, from usage of function and functional analysis, but, on the other hand, the relativity theory has already explained, that the global asymmetry of the nature is incompatible to representation, existing in Newtonian physics, about spatial and temporal components, that space and time within the framework of global asymmetry can not be considered absolute and primary, lose the individuality, become relative and secondary concepts. 

        Therefore on this step the continuous object I (continuum) with particular sizes is introduced uniform and primary, initially, which can be sectioned. First of all, for this object it is possible to indicate two directions two one-dimensional components of a uniform twodimensional continuum, horizontal either temporal and vertical or spatial. Apparently, that in this case these essences are secondary essences, and a primary essence is their "union".  

        The signal is in this case represented not by a trajectory, and area, fig. 2. The area, in turn, is an ensemble of trajectories of a special aspect - horizontal lines termed in mathematical topology as simplexes. Thus, the signal in such representation is a simplicial complex. The choice of area for representation of a signal is possible to treat and as a choice of a numeral In Yan (ealy Chinese symbol) for this problem.
       The direction of time here is a population of parts whole in a horizontal direction. Thereby we are categorically failed from usage of time as populations of scores and we transfer to continuous, one-sided time divided into chronologically regulated parts. The same is already "imposed" in the sectional theory and space, the space also is considered asymmetric.
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       Fig. 3. A quantum interval system

       Such radical modification discovers polarity of the approach and, somewhat, is carried out as rotational displacement on ninety degrees in relation to the classic approach. If the existing classic theory is the theory oriented on space, the new theory is the theory oriented on time. Already variable of space becomes an explanatory variable, and the signal is defined by intervals, taken by it in time. As we shall see below, circumflex a spectral line also appear turned around on ninety degrees and become graduated curves. 
        What are the systems in this theory? Such elementary singlelevel baseline system is exhibited in a fig. 3, where * means a delay on time (
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. The baseline systems can be bridged sequentially. Thus the system by the way line-up from sequentially live k of baseline systems is formed. Input signals for it are in the elementary case the periodic pulse sequences x
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of miscellaneous frequency and length of impulse and their logic combinations. As the speech goes about logic, that, naturally, the dual equivalent system can be applied, in which one all operations are exchanged to inverse.

      Such system is a quantum system, as processes quantum saltuses on an input. This system is interval, as the processes of transformation ensure a modification of length of a time interval. In new definitions this system is linear and nonreversible and in it the performance of a principle of superposition is ensured. And, at last, quantum interval system is integrable (in the sense that there  is a possibility to spot, but already by logic agents, trajectory on an output) and it shapes events, as the transients have a beginning and extremity in time. At the same absence of somewhat   digitization means, that in it the only incessant interaction is surveyed. Natural for time the continuity property is now in the center of model.
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Fig. 4. Spectral lines at different values k of number sequentially of baseline systems

        The transfer performance a line-up of baseline systems can be found by an evaluation of homomorphic transformation of space of entering pulse sequences (by the way of meanders) in a two-element set a zero and unity or, easier speaking, by observation is something on an output or nothing is  present. The transfer performance represents a gang of vertical spectral lines. Each spectral line corresponds to a defined value k. These gangs are periodically iterated in a vertical direction, so that it also is comb, but already in a vertical direction, fig. 4. On the graph of transfer performance in a vertical direction the relative frequency rates to the equal ratio (
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 are postponed.

       The spectral line together with lines of the boundaries restricts field, its area  is egual to one. Therefore at k( ∞ the spectral line together with lines of the boundaries turns in to horizontally posed delta - function, and all transfer performance - to a gang a horizontal delta- functions, periodically replicating in a vertical direction. 

        Despite of apparent ease, these mathematical agents allow to solve problems of any complication. For example, is pure on new are defined and are ensured the problems of modulation and demodulation of signals. 
        On a terminating step we shall consider representation customary for perception of a signal engaging a particular part of space, that is signal, which one is characterized not only duration, but also amplitude. In a new nomenclature it is a multilevel quantum signal. From a point of view of a system of hierarchy, such signal is object of more composite level in hierarchy in relation to surveyed above objects - quantum signals of a signal space and, therefore, their set can be defined as a set of all subsets of quantum signals.
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            Fig. 5. A logic summator

         Let's designate a set of quantum signals as < x 
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 >. We use logic operations "&" and "OR" on their direct assigning, then a set of all subsets for a set < x 
[image: image19.wmf]1

, x 
[image: image20.wmf]2

, x 
[image: image21.wmf]3

..., x 
[image: image22.wmf]n

 > with a partition on classes will be noted as 

x
[image: image23.wmf]1

(x
[image: image24.wmf]2

(x
[image: image25.wmf]3

( ... ( x
[image: image26.wmf]n

 

. . .

 x
[image: image27.wmf]1

(x
[image: image28.wmf]2

(x
[image: image29.wmf]3

( x
[image: image30.wmf]1

(x
[image: image31.wmf]2

(x
[image: image32.wmf]4

( ... ( x
[image: image33.wmf]2

n

-

(x
[image: image34.wmf]1

n

-

( x
[image: image35.wmf]n



 x
[image: image36.wmf]1

(x
[image: image37.wmf]2

( x
[image: image38.wmf]1

(x
[image: image39.wmf]3

( x
[image: image40.wmf]1

(x
[image: image41.wmf]4

 ( ... ( x
[image: image42.wmf]1

n

-

( x
[image: image43.wmf]n




 x
[image: image44.wmf]1

( x
[image: image45.wmf]2

( x
[image: image46.wmf]3

(
 ... ( x
[image: image47.wmf]n

.


 The obtained mathematical expression can be implemented by the way of logic device exhibited in a fig. 5. This logic device is a summator. If the simplexes of one quantized signal arrive on some inputs of the device, and the simplexes of the second signal arrive on some other inputs, on an outputs the simplicial complex of a signal of the total is shaped. However addition here is carried out in another way: not by totaling instantaneous values of amplitude, and by an addition (stacking) of simplexes against each other with simultaneously conducted sorting for duration. 

      With the help of this logic device and other similar devices, and also delay line, it is possible to construct systems of any complication for signal processing. 

       In aggregate all indicated above logic agents form a basis of the qualitative theory of systems and, simultaneously, qualitative knowledge. 

         Inference

         In his study Prigogine has left on the relevant class of chaose systems providing event, systems with a continuous spectrum. However it will by preceded by a class of the determined systems with specific discrete spectrum. The qualitative theory ensures a direct path for the precise analysis of interactions, but badly adjusted to the analysis of particles. Therefore two paths, quantitative and qualitative, incompatible, but also are indivisible. 

         The new theory literally rushes in the field of qualitative thinking: in painting, in music, in philosophy. The qualitative theory gives also direct answers to the most relevant problems of knowledge: " What is time? ", " What is movement? ", " What is the second global model of the nature? " [3].

         Wile natural phenomena parted on undular and not undular, can be watched as themselves, to  read their sense it is possible only within the framework of particular philosophy. This philosophy should be adequate to a phenomena. The classic science through a symmetry is oriented on objects - particle and their property. Therefore, what delicacies would not be discovered at applying a classic science, the alternative to a principle of complementarity is not present and it is necessary to apply to undular objects, first of all, qualitative approach.
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