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Abstract

The paper proposes an original approach to the task of constructing texts with given phonetic properties, which allows you to work
efficiently and quickly on the problem, offering interesting solutions in both content and engineering. Elements of the theory are
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Introduction

There are different languages. They have different structure and rules. It is possible to create and use (based on one of existing
widely used and well-spoken languages, in particular Ukrainian in this work) a ‘phonetic’ language that is better suited for poetry and
music. It is even possible to create different versions of phonetic language. This paper proposes to create several different phonetic
languages based on Ukrainian.

What does this mean?

If someone builds a phrase in a language that violates the rules of grammar or semantics, then this error is visible to a skilled
speaker at once, it is identified as such almost instantly. Instead, if the sound of a phrase has some phonetic features, not counting
accents, for example, the complexity of pronunciation or vice versa lightness, smoothness or abruptness, etc., then it is possible to
identify it as an error or something significant not immediately or with special attention. One can imagine this as giving preference
to the language semantics (meaning) and grammar, but less weight to phonetics. Phonetic language is that one built specifically to
enhance the meaning and importance of the phonetic component itself.

Phonetic or prosodic language?

An interesting question is whether to call the approach "phonetic” or "prosodic” languages [20]. But | must say that we study the actual
phonetic features, what is associated with the sound of speech. Among them is that which concerns certain phonetic phenomena
in the general case, in particular phonemes or even palatalization. These questions are generally not the subject of the study of
prosody as a science, as a certain component of phonetics, but are the subject of a broader study of phonetics. Moreover, there are
no restrictions and bindings of the proposed approach to the actual syllables, which is more typical for the subject of the study of
prosody. Generalizations in the package phonetic-languages-simplified-generalized-examples-array can be made for more general
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cases.

However, at this stage of development, the vast majority of information here relates to or is directly related to syllables and prosody.
Therefore, | leave the name "phonetic languages”, given that prosody is a more specific branch of phonetics.

Ethical component

The proposed approach is similar to the approach of music theory. Thus, in music, among all sounds, musical ones stand out, later
consonances and dissonances are studied, later notes, intervals, chords, melodies, composition, etc. There are recommendations, but
they do not bind the creators, but help. Similarly, the proposed approach is designed to provide such assistance. Its strangeness at
first glance cannot be a reason to deny it.

For Christians, to whom the author himself belongs, the words of Moses are important: "And Moses went out, and spake unto the
people the word of the LORD, and gathered together seventy men of the elders of the people, and set them near the tabernacle. And
the LORD came down in the cloud, and spake unto him, Two of the men remained in the state, one named Eldad and the other named
Modad, but the Spirit also rested on them. And the young man ran, and told Moses, and said, Eldad and Modad are prophesying in the
camp: And Joshua the son of Nun, the servant of Moses, one of his chosen ones, answered and said, My lord Moses. But Moses said
unto him, Hast thou not jealous of me? O that all the people of the LORD should be prophets, if the LORD would send His Spirit upon
them”. (Numbers 11:24-29).

It is good that everybody can well write and speak.

First idea

Imagine that you can understand the information in the text regardless of the order of the words and preserve only the most necessary
grammar (for example, the rule does not separate the preposition and the next word is preserved). Understand just like reading a text
(after some learning and training, perhaps), in which only the first and last letters are preserved in words in their positions, and all the
others are mutually mixed with each other. So imagine that you can understand (and express your thoughts, feelings, motives, etc.)
the message of the text without adherence to strict word order. In this case, you can organize the words (keeping the most necessary
grammar to reduce or eliminate possible ambiguity due to grammar, or rather a decrease in its volume), placing them so that they
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provide a more interesting phonetic sounding. You can try to create poetic (or at least a little more rhythmic and expressive) text or
music.

It can also be an inspiring developmental exercise in itself. But how could you quickly find out which combinations are more or
less fit? Also, can the complexity of the algorithms be reduced?

These are just some of the interesting questions. This work does not currently provide a complete answer to them, but is experi-
mental one and a research, and any result of it is valuable.

Ukrainian is a language without strict requirements for word order in a sentence (although there are some established preferred
options) and has a pleasant sounding. So, it can be a good example and instance. In addition, it is a native language for the author of
the programs. Even if you don’t want to create and use ‘phonetic’ languages where phonetics is more important than grammar, then
you can assess the phonetic potential of the words used in the text to produce specially sounded texts. It can also be valuable and
helpful in writing poetry and possible other related fields [51].

Sound Representations Durations as the Basis of the Approach

There is the fact as the basis of the approach that the language sounds have different durations, which depends on the many factors
e. g. mean of the phoneme producing (the different one for every one of them), other factors that can be more or less controlled
but usually the full control is not required and is not achieved. This leads to the fact that chaining of the phonemes and phonetic
phenomenae sequentially among which there is also their syllables groupping introduces some rhythmic painting (picture, scheme).
A human can (that is also trainable and can be developed) recognize the traits of the picture, compare them one with another, come
to some phonetic-rhythmic generalizations and conclusions.

The question of determining the duration of speech sounds is not easy, but the exact result as already mentioned is not required.
In this implementation of the approach of phonetic languages, certain statistical characteristics of sounds are used, in particular,
possible durations are determined. If we compare the method of determining durations, which is proposed and used in the program
of the r-glpk-phonetic-languages-ukrainian-durations package, the analogy will be the packaging of bulky objects. For the observer,
the packaging will be an imaginary model of the process of obtaining sound durations. The pldUkr program (its generalization pldPL
from the phonetic-languages-phonetics-basics package also follows this path, but it does not have normalization, because for different
languages there may not be such a phenomenon as palatalization) uses linear programming to find the minimum convex hull (notin a
strict mathematical sense), which can 'contain’ the sounds of speech. This convex hull has an analogy of packaging, while the sounds


https://hackage.haskell.org/package/r-glpk-phonetic-languages-ukrainian-durations

of speech have an analogy of objects of variable volume inside the package. The same sound can be used in different situations, in
different words with different durations, but the program tries to choose such durations that would 'cover’ (similar to the envelope
curve 'covers’ a family of curves) all these variations for all sounds, with an additional normalization of the duration of the phonetic
phenomenon of palatalization (softening) of the consonant, which is least controlled by man, and therefore it is expected that this
duration is the most resistant to possible random or systematic fluctuations. For the Ukrainian language the possible duration which
does not change strongly sounding is defined experimentally with use of the computer program mma.

Finally, normalization is not mandatory, it is important that all durations are proportional to each other, i.e. it is not the durations
themselves (which are numerically expressed as real positive numbers) that are important, but their mutual ratios (it is allowed to
multiply these durations simultaneously by one and the same positive number that does not affect the results of the approach).

Polyrhythm as a Multi-Ordered Sequence Pattern

Let us have some sequence organized in the following way. Let us implement (generally speaking a conditional one) division of the
sequence into compact single-connected subgroups with the same number of elements each in the subgroup, which actually means
that we split the sequence into a sequence of subsequences with the same number of elements in each. Consider the internal ordering
of each subsequence from the perspective of the placement of the values of its elements and repeatability of the some patterns of
the placement of the elements. We assume that the elements can be compared in relation of order, that is, they are the elements of
the data type that has an implemented instance of the class Ord.

Considering that the elements of the subsequences may be pairwise different (or in some cases equal), we will compare the posi-
tions on which the subgroups of elements that have a higher degree of relatedness ("closeness”, "similarity”) in value and order are
located. Denote such subgroups by indices that have in the module code mostly a letter designation.

Then each subsequence will consist of the same number of elements of one nature (in particular, numbers of the type Double), in
each subsequence there will be selected several subgroups of "similar” elements in value (and order, if the subsequences are sorted
by the value), each of which will have its own index as a symbol (most often in the code - the characters). Subgroups must have
(actually approximately) the same number of elements (in the code it is not strictly used for simplification of the former one, but it is
so in the vast majority of cases because of the excessive "accuracy” of numbers of type Double that are used). Consider the question
of positions in the subsequences of the corresponding subgroups in case of they have been belonging to different subsequences.

To assess this, we introduce certain numerical functions that have regular behavior and allow us to determine whether the sub-
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sequences actually have elements that belong to the relevant corresponding subgroups in the same places, or on different ones. It
can be shown that the situation "on different ones” corresponds to the presence of several rhythmimc patterns - for each subgroup
will be their own, which do not mutually match, at the same time the ideal situation "completely in the same places” corresponds to
the case when these rhythms are consistent with each other, as is the case of coherence in quantum physics, in particular spatial and
temporal coherence, which is important in particular for understanding of lasers and masers. Polyrhythms consisting of such rhythms,
which cohere with each other, form a more noticeable overall rhythm, as well as the presence of coherence in the radiation leads to
a more structured latter one [52].

As an illustration for the ideas of the section the following data.

An example of the rhythmic sequence (almost ideal case).

Prelude Rhythmicity.PolyRhythm Numeric> let f x = putStrLn . showFFloat (Just 4) (sin (2*pixx)) $ "”
in mapM_ f [0,0.2 .. 4]

0.9511

-0.5878
-0.9511

0.9511

-0.5878
-0.9511

0.9511

-0.5878
-0.9511

0.9511



-0.5878
-0.9511

Prelude Rhythmicity.PolyRhythm Numeric> getPolyChRhData 'a' 5 (PolyCh [True, , ,False] 5)
(PolyRhythm [1,1,1,1,1]) . map (sin . (xpi) . (*2)) $ [0,0.2..4]
[ RP P a, JRP P e,RP P d],[ JRP P a, JRP P e,RP P d],I JRP P a,
,RP P e,RP P d],I ,RP P a, ,RP P e,RP P d]]

Here is the example of the sequence with not stable rhythm or with the rhythm that is less evident.

Prelude Rhythmicity.PolyRhythm Numeric> let f x = putStrLn . showFFloat (Just 4)
(sin (27182.81828459045%pixx)) $ "” in mapM_ f [0,0.01..0.24]
0.0000

-0.8817
-0.9988

-0.4284
0.0969

0.9894
0.7742

-0.6698
-0.9562
-0.9707
-0.7092



0.7386
0.9801

0.1509
-0.3787
Prelude Rhythmicity.PolyRhythm Numeric> getPolyChRhData 'a' 5 (PolyCh [True, , ,False] 5)
(PolyRhythm [1,1,1,1,1]) . map (sin . (%27182.81828459045) . (*pi)) $ [0,0.01..0.24]
[[RP P a, RP P e,RP P d, 1,[RP P d,RP P e, . RP P al,[RP P a, ,
JRP P e,RP P d],[RP P d,RP P e, . JRP P al,[RP P a, . JRP P e,RP P d]]

Coherent States of Polyrhythmicity as One of the Essential Sources of Rhythmicity

The described pattern of rhythmicity is one of the significant possible options for the formation of rhythmicity in particular in lyrics
or music, but not the only one. It should be noted that the described mechanism of rhythm formation, as is noticed in the statistical
experiments with texts using this code (the code of the library and its dependent packages on the Hackage site) may not be the
only possible option, but in many cases it is crucial and influences the course of the rhythmization process (formation, change or
disappearance of the rhythm). It is also known that the presence of the statistical relationship does not mean the existence of deeper
connections between phenomena, in particular - the causality. "Correlation does not mean causality.” A deeper connection implies
the presence of other than the statistical ones to confirm it.

Rap Music Consequences

The code of the library allows in practice to obtain rhythmic patterns that are often close to the lyrics in rap style. Therefore, this can
be attributed to one of the direct applications of the library.[52]
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A Child Learns to Read, or Somebody New to the Language

When a child just begins to read words in the language (or, there can be just somebody new to the language) he or she starts with
phonemes pronunciation for every meaningful written (and, hence, read) symbol. Afterwards, after some practice, he / she starts
to read smoothly. Nevertheless, if the text is actually a poetic piece, e. g. some poem, it is OFTEN (may be, usually, or sometimes,
or occasionally, etc.) just evident that the text being read in such a manner has some rhythmicity properties, despite the fact that
the phonemes are read and pronounced in a manner of irregular and to some extent irrelevant to the normal speech mode lengths
(durations). We can distinguish (often) the poetic text from the non-poetic one just by some arrangement of the elements.

The same situation occurs when a person with an accent (probably, strong, or rather uncommon) reads a poetic text. Or in other
situations. The library design works just as in these situations. It assumes predefined durations, but having several reasonable
(sensible) ones we can evaluate (approximately, of course) the rhythmicity properties and some other ones, just as the algorithms
provided here.

This, to the mind of the author, is a ground for using the library and its functionality in such cases.[53]

Increasing and Decreasing Functions

Since the 0.5.3.0 version of the phonetic-languages-rhythmicity package the increasing and decreasing functions for the polyrhythmic-
ity evaluation have become more similar to be more likewise the inverse one to another. This leads to that fact that these functions
now are expected to be smoother for usage for the beginning of the line, its middle and its ending.

w_n n_n

Note: since the 0.6.0.0 version of the phonetic-languages-rhythmicity package the values of the properties from the series “c”, ”s”,
“t”, “u”, “v" and the many others (starting from the 0.9.0.0 version) can be negative by sign. This does not influence the logics of the
working library functions and programs. Since the 0.8.0.0 version of the package phonetic-languages-simplified-examples-array there

were added also new properties that can be negative by sign.
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Problem of choosing the best function and related issues

Consider the following question: suppose we have obtained the best version (in our subjective opinion or on the basis of some criteria,
it is irrelevant here) of the line in one way or another (here the method does not really matter). Is there a function that makes this
particular variant of the string optimal, i. e. for which such a variant of the string gives the maximum of all possible permutations?
Yes, there is. This is easy to prove. The proof is reminiscent of the principle of equalizers.

Let n € N be the number of syllables in such a line. Arrange the durations of the syllables in ascending order (standard procedure
for descriptive statistics). We will find the smallest nonzero difference between adjacent values, divide it by 5. Denote this value
by 6. Now consider a number of syllable durations for our best string. Number each syllable from the beginning, counting from 1.
Denote by Y = {y;, i€ N, i=1,2,...,n}the set of all values of durations in the order of sequencing in the best line. Denote by
X ={0=ax1,29, ..., %, Tix1,---,Tnr1, o€ N, =12 ... n}the set of coordinates of the points of the ends of time conventional
intervals, into which our best line divides the time line (the left edge is 0, because the countdown starts with 0). Denote by M =
{z; = %, ieN, i=1,2,...,n— 1} aset of midpoints of the segments into which the time line is divided by the conditional
intervals ends. Denote by L[a, b] the class of Lebesgue-integrable functions on the interval [a, b]. Let’'s mark I(y;, z;,0)[z; — 0, z; + 0] class
of all bounded functions with L,[z; — 4, z; + 6], the maximum and minimum values of each of which lie on the segment [y; — 4, y; + d].
We denote each function of class I by g.

Consider the class of functions F (a kind of finite analogues of the known delta functions of Dirac), defined as follows:

g € I(y;, z,0)[z: — 0,2 + 0], ify;isauniquevalueinthesetY, x € [z; — 6, z; + ]
f(x,7) = < y;, ify; has equal value with some other number from the setY, = € [z; — §, z; + ¢
0, otherwise

It is easy to see that
> / f(x,i) dz,
i=1 Y~

where integration is carried out according to Lebesgue, is the desired function (because only the syllables of the best string in their
places, taken into account with their indices, give a positive contribution to its value, and for all other variants of the function at least
some of the syllables give 0 contribution), and it is not unique due to the fact that in the first line of definition f(z,) the function can
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have an arbitrary value from a closed non-empty interval. Therefore, there is at least one class of functions that is described by such
a formula, for each of which this particular variant of the string will be optimal.

Let’s ask the following question: if we consider not a line, but their combination, for example, a poem. Does a function that makes
each line optimal (i. e. which will describe the whole work, each line in it) exist for the whole work (for this whole set of lines)?

In this case, the previous method of constructing the function does not give the desired result, because for two lines it may be that
what is best for one of them is not the best for the other. In the case of increasing the number of lines, this general suboptimality only
intensifies. However, the existence of such a function for different particular cases is a fundamentally possible situation, however,
the probability of its existence should decrease both with increasing number of rows and with the appearance of different features of
rows, which increase the differences between them. In general, the search for just one such function may be virtually impractical.

Nevertheless, if we consider the whole work as one line, considering it optimal, then the method just described to construct the
corresponding function (class of functions) again gives the result. Yes, the number of syllables in it (in the generalized "line”-work)
increases, but the procedure itself gives similar results (if we neglect the possible identical durations and repetitions of syllables in
a larger text, which lead to the fact that some words can be rearranged and that makes the text only approximately optimal). It is
possible to suggest further improvement of this procedure (for example, introduction of the factors which depend on values of the
next durations of syllables) that allows to reduce suboptimality of the text.

But still, if you go from one text to another, the resulting function is unlikely to be optimal.

We conclude that for the whole set of expediently organized texts the existence of a universal function is seen as a certain hypoth-
esis (with almost certainly proposes a negative answer).

Connection with fractals

We will pay attention to this fundamental "break”, the fundamental dissimilarity of the texts.

But first note the following. The function considered above makes one line variant optimal at the same time you can consider not
one option, but several, from which to choose the best. Then the task is reduced to search optimal group of options with the minimum
possible number of components.

If we consider again the boundary case of a group with the number of elements equal to the factorial of the number of words in a
line, it is easy to see for combinatorial reasons that such a group contains (consists of, is) all variants of a string of these words. But
for 5 words such a group contains 5! =1-2-3-4-5 = 120 options for 5 words, a total of 600 words to read which usually takes a few
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minutes.

If you reduce the number of words in the optimal group, then among them may not be the right option, but the reading time
decreases accordingly. So, if we have some way of at least approximate ordering, it will be expedient to find the optimal ratio "group
size - the degree of accuracy of approximate ordering”.

This leads to the idea of using different functions that are easy to calculate, have a certain characteristic behavior and allow you to
roughly organize the sets of all permutations according to the search task, and the search is no longer a single option, but the optimal
group of options.

At the same time, the search stages are fundamental, when the program does not give the desired result completely. Then you can
change something in the data (without changing the words themselves), or change the words to change the options that the program
works with, because it changes the structure of the set of all options and allows you to get other still somewhat "optimal” options
from the author’s point of view and in terms of the program. This gave impetus to the so-called recursive mode of operation, when
the change of data is the merging of words (and hence the exclusion from consideration of options where they are not in a row), as
well as the mode of several options.

An interesting observation is also that in recursive mode you can get lines in which more noticeable are the "breaks” of rhythm,
which can often be included in the rhythm through the introduction of additional pauses. Poems with pauses (for example, so-called
caesuras) are also known in theory, for which this may be useful.

Also the ability to form lines from lines, and each line from certain components, resembles fractals. However, the relationship with
fractals requires more detailed and in-depth study.

An interested reader can turn to the literature.[7, 33, 31, 27, 48, 19, 8, 37, 49, 18, 11, B, 30, 45, B39, 2, 6, 29, 42, 24, 4, 71, 76]

Analogy with the extremity principle

In mechanics and optics, the principle of extremity of action is known (a physical quantity of action is introduced, which for real
processes in these areas takes among all possible values along the trajectories of the minimum (most often), or maximum value, or the
constant one with respect to the trajectory, ie in one word the extreme value). In thermodynamics there is a law of increasing entropy
of closed systems. In the case of mechanics and optics, the search for real trajectories is reduced to finding those of the possible
trajectories for which the value of the action functional is extreme, which allows you to use the apparatus of higher mathematics to
find these extreme values.[47]
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It was suggested that the analogy with this principle, that is, the comparative mode of operation in combination with the mode of
several properties, can give the best result. However, a wide range of good rhyming lines (and not only them) do not necessarily follow
this rhyming pattern. Therefore, in general, the principle serves as a kind of search intuition, but not as a regularity.

Ability to use your own durations of representations of sounds or phonetic phenomena

The programs offer four different sets of phonetic representations by default but starting with version 0.13.0.0 it is possible to set your
own durations. To do this, specify them as numbers of type 'Double’ in the file in the order defined as follows:

55
56
57
58
59
60
61
HT 62
CT 63
Tb 64

~H:M N 3

~

TOZ=ErAuUuHITO



uz

uz

uz
uz
uz

uz

uz
uz
uz
uz
uz
uz
uz
uz
uz

’

?

I_FI
Y_FI

—

=EO0OUNMWOULnMLOWn=Er

A3b
3b
Hb

Ob

OITIT == 33 X X

(plain)

(plain)
(semi-palatalized)

(plain)
(semi-palatalized)
(plain)
(palatalized)
(plain)
(semi-palatalized)
(plain)
(palatalized)

12
13
65
14

38

43
4t

45
46
28
29
30
31
32
33

15
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Uz 'q’ E b 7
uz 'u’' w y 4
uz 'y’ w " 5

where the specified values in the list refer to the phonetic representations of the data type UZPP2 (from the module
Languages.Phonetic.Ukrainian.Syllable.ArrInt8). The last column is 8-bit integers (GHC.Int.Int8), which represent these sounds in the
new modules.

If you want to specify several such sets (up to 9 inclusive), you can specify "*" or several such characters from a new line, and then
from the next line there will be a new set of values.

Each set should be in the following order: [1,2,3,4,5,6,7,8,9,10,11,15,16,17,18,19,20,21,22,23,24,25,26, 27,28,29,30,31,
32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,66,101]

where the number corresponds to the last column in the above diagram. 101 (prior to the version 0.20.0.0 here there was -1 instead,
and it was at the beginning of the list, not at the end) corresponds to a pause between words (does not affect the search results of
the line). Every new value must be written in the file from the new line.

Then when executing the program somewhere among the command line arguments (it does not matter where exactly) specify «+d»
<path to the file with the specified data>. Programs will read these values and convert them to the appropriate values. As properties
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it is necessary to use then those which begin with the letter «H», and further the corresponding designation of property merged with
it. For example, «HwO04», the last digit in the record in this case will mean the ordinal number of the set of values, starting from 1
(maximum 9).

Along with the custom values, you can use the provided by the library ones, as usual, in the mode of several properties.

Minimum grammar for possible preservation of meaning and intelligibility

Programs use permutations of words that neglect any (or at least part of) grammatical connections, word order, and so on. This can
lead (in addition to the need to think) to situations where grammatically related language constructions are broken, their parts are
transferred to other places, forming new connections and changing the meaning of the text.

To reduce this, to eliminate some of these effects, programs use concatenation of words that have a close grammatical connection,
so as not to break them in the analysis. This allows you to maintain greater semantic ease and recognizability of the text, as well as a
side effect to increase the overall length of the line, which can be analyzed. In the Ukrainian language, grammatically related auxiliary
or dependent words precede the independent or main one, so the concatenation of these auxiliary or dependent words to the next
one is used. The completeness of the definition of such cases is not exhaustive, but the most frequent cases are considered.

To reduce this, to eliminate some of these effects, programs use concatenation of words that have a close grammatical connection,
so as not to break them in the analysis. For the general case, it should be borne in mind that auxiliar or dependent words can go
after the independent or the main, so this should be considered separately (and attach such words to the previous, not to the next).
Currently, the generalized version of phonetic-languages-simplified-generalized-examples-array supports both.

Reduced set of permutations as a variant of the universal one

By default, the program analyzes the universal set of permutations of all words and their concatenations, while the number of analyzed
options increases as a factorial of the number of such words or combinations. The text, organized more or less coherently in relation to
one or another property, can be radically different from the original, which complicates understanding and has the effect of delaying
calculations.
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To quickly test the possible improvement of the text using the approach introduced sets of permutations of only one word relative
to the text, as well as two words or their combinations as universal sets (in addition to the full one). When running programs, they
are specified by the command line parameter «+p» somewhere among the arguments (the position does not matter). In this case, a
reduced set of permutations is used. The number of words and their combinations that can be considered by the program as one line
for analysis increases in this case to 10. To use the minimum possible set of permutations, you must specify as the next command line
argument «1» (only one word), for pairwise permutations — «2» (pairwise permutations). Then among the arguments of the command
line will be the expression «+p 1» in the first case, «+p 2» — in the second, and for the full set of permutations, you can still not specify
this group (the full set is thus used for default).

In this case, the analysis is much faster (because the number of cases is significantly reduced), and the text changes less, which
allows you to keep it more recognizable. Recursive sequential application of this case is possible, but it should be borne in mind that
in the case of pairwise permutations this may not be the best option in terms of approach, and it may take even longer than analyzing
the whole full set of permutations (because some options will be analyzed for several times, which does not happen in the first case).
In the case of permutations of only 1 word relative to the text, it seems that if we recursively sequentially apply the search of the
maximum element twice in a row for the same properties and we get the same option, then the chances that it will be maximum for
the full set of permutations increase compared to pairwise permutations, but to estimate the increase (if this hypothesis is really true)
is difficult in the general case. However, in practice, the search for such a 'minimally improved’ option is promising, as it may well
retain meaning and in advance — may make rhythmic structure better.

The following should be taken into account: when searching for the maximum element by the value of the property (i.e. without
changing the structure) if the analysis of reduced permutation set received a text that coincides with the original, then there is a good
chance that this option is optimal in terms of the property in question (although this is not guaranteed). And one more thing: in this
case, a local maximum is reached (which may or may not be the global one). If the repeated application leads to the formation of
another (already the third) option, then the previous local maximum was not exactly global and the program is moving in its direction.

See also: [73, 55, 72, 70, 75, 54, 69, 74, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68]

More about rhythm in music and language

Musical rhythm, meter, pulse and other similar topics are discussed in [[12].
Pulse means one of a series of regularly repeating the same stimuli (sounds). The meter is a measure of the number of pulses
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between more or less regular accents. Accents are those pulses that for a person seem to stand out among others. Rhythm (musical)
there means how one or more unaccented bits (pulses in a metric context) are grouped around one accented one. Accent can occur
in different ways and does not coincide with the amplification of sound, and can be caused by a variety of factors in music.

It is noted that there are no strict and simple rules for determining rhythmic groups, but there are certain trends (at least in Western
music — Author’s note) that need to be considered. Sometimes the grouping can be ambiguous (multi-valued), multivariate, and allow
different variants to coexist.

Grouping is architectonic, ie has different levels that interconnected. At different levels, grouping is the product of the similarities
and differences of sounds, as well as the closeness and separation that are felt by the senses and organized mentally.

| will note here that the programs consider structures with the same number of syllables in one group, but several elements in one
group can be selected, almost all. Moreover, the degree of ability to be remarkable is considered, which is considered as a measure
of the importance of certain syllables in calculating the values of properties. These groups of syllables can be correlated with the
meter, while different numbers of significant syllables correspond to the fact that the meter can exist regardless of rhythm. In the
classical approach considered, a group with one accented sound is rhythmic. In the programs, there is no clear relationship between
the accentuated composition and the degree of importance. This means that a different approach to this issue is proposed, the results
of which can be fruitful.

However, it can often be assumed that a group of significant syllables corresponds to a rhythmic group at one of the architectectonic
levels, and then the structures with the maximum value of the corresponding properties of this type will correspond to lines with more
regular repetition of rhythmic groups in their general features, on this level of composition of the work, and smaller values of the
corresponding properties of this type will correspond to unevenly distributed rhythmic groups, or their variations, i.e. more complex
(and therefore perhaps less recognizable and tangible, less significant) rhythmic pattern at a higher architectonic level. It can also be
tentatively assumed that for the maximum values of the corresponding properties of the strings rhythmic grouping is associated with
metric, but if we do not consider the maximum elements, the degree of connection between rhythmic grouping and metric weakens,
i.e. such strings tend (in the musical sense) to "free” rhythm of Oriental and folk music and "measured rhythm” of Gregorian chants [[12].
In fact, it offers a wide range of opportunities to explore the relationship between metric and rhythmic structure in language.
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Differences between rhythmicity in music and language and their cultural conditionality

Instead, [25] shows that instead of grouping based on perceptual principles (louder sound starts the group more often, and lengthened
sound or interval ends the group more often), different groupings are possible for music in the English and Japan cultures, as well
as patterns in corresponding languages. In the same paper, there are many references to works that have previously considered one
or another approach. Also listed differences between English (also Ukrainian is closer to English in this context) and Japanese, in
particular the official parts of the language precede the main words in English (and Ukrainian), while follow the main ones in Japanese.

In [21] the differences between languages in syllable durations are mentioned: languages can be divided into those in which the
structure of syllables is more or less variable. This affects in particular the unequal duration of sounds in different positions, the
phenomena of reduction of vowels in languages where the structure of syllables is more variable. In [5] it is also noted that, for
example, in French the phenomenon of lengthening the duration of final syllables is very noticeable, especially at the end of a phrase
or sentence. Programs do not take into account such differences in the duration of syllables, but their consideration may be a task for
further improvement.

Differences in rhythmicity in music and language are discussed in [28]. It uses an interdisciplinary approach. In particular, the
analysis of brain activity in reactions to incongruence (deviations from the structure of rhythm) in language shows that they significantly
influence the process of understanding the meaning of language (prolong reaction and comprehension time). Similar results on the
influence of rhythm on the ability to understand and speak are given in [32].

In [26] the peculiarities of the African-American rhythmic system in music are considered, in particular, such features as more
saturated rhythmic development of smaller parts of works and less variability between smaller parts of one larger work, as well as
the idea of expressive rhythm, in which, in contrast to the uniform beat of Western music, an approximate equivalent of a beat and
a much shorter "atomic” rhythm are introduced, which, presumably (conditionally), consists of notes of about 1/16 - 1/24 durations
and introduces "expressive details”. The phenomenon of superposition is also noted in combining of different cyclic rhythms into one
common (well traced, for example, in the Afro-Cuban rumba), which is similar to the idea of coherence of polyrhythms to form a single
rhythm. The phenomenon of expressive "atomic” rhythm, its use and characteristics show that it makes sense to enter the duration
of phonetic phenomena with high (at first glance excessive) accuracy.

In [50] it is shown that children aged 5-24 months are more responsive to musical rhythms than speech, also that they mostly evoke
positive emotions in them, as well as motor activity.

In the work [44] it is considered how rhythms in music can cause emotional states or affect them. It is noted that this is not an
automatic process, and it is influenced by individual tastes, familiarity and training.
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In the work [9] an attempt is made to investigate the influence of melodic and rhythmic changes on the perception of melody. It was
found that melodies unfold more slowly (in perception), if they have more changes in pitch, more incompatible changes in rhythmic
structure.

In [14] it is proposed an approach to determining the beginning in a musical sound signal based on the analysis of rhythm as well.

In [46] it is studied how brain processes musical information in case of experienced jazz musicians compared to unqualified ones.
It is shown that there are noticeable differences in the ability to predict rhythm. This indicates the possibility of training the sense of
rhythm.

In [[10], it has been experimentally shown that pre-listening to music with a similar rhythm improves the ability to detect phonemes
in speech, and this effect is enhanced by pre-audio-motor preparation for listening to speech sentences. This can be used, for example,
in speech therapy. There is also an assumption about the processing of linguistic and musical temporal (rhythmic) structures by the
brain with the participation of common (same) resources.

In [[15] it is investigated the relationship between the temporal and rhythmic structure of music at the note level, and it is proposed
a method that significantly takes into account the rhythm to determine the oneshot of the note in the sound signal.

In [41] it is experimentally shown that if it is a meaningful phrase, phonemes in stressed syllables are perceived faster, and if
the phrase consists of nonsense words (without lexical meaning), then there is no significant difference in reaction time for stressed
and unstressed syllables. It is concluded that stressed syllables can be predicted (variation of apperception), while unstressed -
no (this explains the difference in reaction time). This result suggests that the presence of dynamic accents improves the speed of
comprehension of the text (for those who are native speakers of a culture with a language that has dynamic verbal accents).

The paper [34] draws some conclusions about the connection between rhythmic structure in language and music, in particular the
obvious fact that there is much in common in rhythmic groupings in language and music, but this does not make them identical. For
research, it is further proposed to consider the influence of linguistic rhythmic structure on music. It is mentioned that the available
data partially confirm that the musical rhythmic structure is influenced by language. Linguistic (linguistic) rhythm is a combination of
several factors that affect the temporal organization of speech. First, it is the alternation of words and pauses, secondly, the different
durations of syllables, and thirdly, the alternation of stressed and unstressed syllables. These factors can cause languages to be
rhythmically similar or different. Musical rhythmic grouping also means grouping into a phrase, whether there is a beat (a periodic
one), as well as a metric structure. What is common is the fact of grouping into phrases, and the differences are mainly in periodicity.
In particular, the authors emphasize that the early and influential hypothesis about the division of languages into those in which
accents are approximately evenly distributed and those in which syllable durations are approximately the same, i.e. the beginnings of
syllables are approximately evenly distributed, is not confirmed by available experimental data. This creates real prospects for using
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programs for many languages. However, linguists have retained these concepts and continue to describe differences in languages.
There are discussions about whether these are really important concepts, or just two ends of a continuum in which all languages
have their place. Also important is the fact that in normal conditions there is no periodicity in the speech rhythm, in contrast to the
common in music. The authors also express their belief that the influence of language rhythms on music is not universal, but more
characteristic of periods and events when composers try to emphasize their national identity and affiliation.

Advice how to use the programs

In correspondence with the previous information, the rhythmicity of the proposed by the programs variants can be in many cases
more evident and perceived better if you read the words (their concatenations) at the lines without significant pauses between them
(as one single phonetic flow), not trying to strengthen emphases (probably even without well articulated emphases, smoothly, with
liasing). This can be even in a different way, but if the obtained variants do not seem to be rhythmic enough then try just this option
and since then compare and come to conclusion whether such sounding is just suitable for your situation.

Some additional information

The work [£0] proposes a method for classifying music that uses hidden Markov chains, as well as information on rhythmic structure,
comparable in accuracy with manual classification.

The work [22] proposes a relatively effective way to determine the rhythmic similarity of music fragments.

In [16] it was studied whether pianists-performers distinguish different features of rhythmic structure, meter and melody by sys-
tematic variations of performance. The most characteristic were the allocation of rhythmic grouping.

In [43] the authors try to use wavelet analysis to obtain characteristics of rhythmic structures of musical pieces and speech, highlight
their mathematical features, then apply the results to analyze pieces. It is shown that the wavelet characteristics have a perceptual
basis. It is proposed to discuss the possibility of applying the obtained results to cascading rhythm generation.

The [38] paper considers a statistically common approach to determining the linguistic rhythmic structure based on vocal (vowels
and their sequences) and intervocal (consonants and their sequences) intervals (distances, durations) and their variability. It is shown
that this allows better typology of languages in terms of rhythmic structure. It is additionally considered to the already mentioned
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languages with approximately the same frequency of accent distribution, languages with approximately the same syllable duration,
as well as languages with approximately the same distribution of moras (mora is a syllable with a short vowel or one short vowel).
Variants of pairwise variability indices (rPVI, nPVI) and / or standard deviations are used for estimates. Much of the work is devoted
to description points of view on the question of whether it is possible to cluster and typify languages in rhythm or that they all form
a certain continuum of values, distributed within one large group. Research is ongoing in this area.

The work [17] shows that sonority can be used instead of durations to determine rhythm, which also makes it easier to automate the
segmentation process into rhythmic groups. Later works continue to study this question, using, in particular, hidden Markov chains.

In the work [35] it is considered the influence of the peculiarities of the linguistic rhythmic structure on the musical one for the
outstanding English and French composers of the past continues. There is a discussion on this issue.

The work [36] analyzes this issue for German and Austrian composers over a period of about 250 years, pointing out that there are
fluctuations that can be explained by historical and cultural rather than linguistic influences.

In [13] the same theme continues in comparison with Italian composers.

Theories of melodic musical emphasis are considered in [23]. Experimental consideration confirms mainly the theory of Joseph
Thomassen (1982). In this model (theory) the most emphasized are the turning points in the melody, when the change of pitch occurs
in opposite directions, and this is more noticeable for ascending-descending rotation than for descending-ascending. But in different
cases there may be a melodic accent of a different kind. It has been shown that melodic emphasis can be a rather weak factor in the
rhythmic structure of music.

The work [21] analyzes whether listeners can determine the rhythms of music (the language they know well) in which language
the song is. As it turned out, in many cases they can. Listeners can use the similarities and differences in the rhythmic structures of
languages to determine which language the song was composed of.

An interesting additional information about the rhythm and related musical topics is in the video:

1. Adam Neely. Solving James Brown’s Rhythmic Puzzle. Adam Neely. 2021.


https://youtu.be/DcrYaRJD_e8

Prerequisites for using the software package

At the moment, the programs work for workstations (desktops e. g.), and there are no mobile versions.
You must have Haskell applications installed and configured:

1. GHC (versions not earlier than 710)
2. Cabal

The executables of these programs must be searchable through the PATH workspace variable (this is the default setting).

If possible, use the system package manager (programs) to install also important packages Haskell bytestring, vector, heaps, par-
allel. If you also plan to use r-glpk-phonetic-languages-ukrainian-durations, then also install and set the programming language (and
better development environment) R.

If the required Haskell packages are not installed using the system manager, they will be installed when installing the packages
(downloaded and installed automatically, with additional time also spent on their compilation).

Remark on terminology

Earlier versions of the packages used the names ‘norms’ and ‘metrices’ for the properties of the texts. Because in the sense typical
of mathematics (including functional analysis) all these properties are not actually metrices and norms (e. g. the inequality of the
triangle is not fulfilled), then the non-ambiguous ‘property’ will be used everywhere instead.

‘Property’ hereafter means the functional representation of the latter.

24


https://downloads.haskell.org/ghc/latest/docs/html/users_guide/
https://www.haskell.org/cabal/
https://cran.r-project.org
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Installing the package

Open a command prompt or terminal and enter as commands:

cabal update
cabal --reinstall --force-reinstalls install phonetic-languages-plus-0.6.0.0
cabal --reinstall --force-reinstalls install phonetic-languages-simplified-examples-array-0.21.0.0

It is also recommended to install the following packages:

cabal --reinstall --force-reinstalls install r-glpk-phonetic-languages-ukrainian-durations-0.4.2.0
cabal --reinstall --force-reinstalls install mmsyn6ukr-array

The latter is optional, but useful for sound and does not take a lot of space.
If there are messages about outdated command variants, enter instead of update - v1-update, install -

--enable-split-sections --enable-split-objs --enable-library-stripping \
--enable-executable-stripping vi-install

If this does not help, please, wait for the newer package versions that will have the issue being solved, or write to the maintainer
to the email address olexandr543@yahoo.com..

In the newest version of cabal it is planned to use v2-* command versions by default, but there are some additional needed
workarounds to implement different versions of the packages, libraries and executables, that is why it is recommended to use v1-*
variants. For example, if after the installation in such a way (v2*) while loading a module into the interpreter GHCi there are error
messages that the module is in the hidden package, then run the interpreter again with a flag -package <name of the module’s
package>.

The packages base, parallel and heaps can be often found in the OS repositories, the rest of them it is recommended to install
from the Hackage server (using the above-mentioned commands).


mailto:olexandr543@yahoo.com
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Changes in version 0.17.0.0

In the new version an attempt is made to optimize the calculation of the conversion of Ukrainian text into data for analysis. Duplicate
values for lines 4 and 3 for different property types have also been fixed. If you want to reproduce the previous results for line 4, you
now need to use line 3, instead line 4 potentially should give a more recommended result by the author. Version numbering rules have
also been changed to allow for more stable releases over time and the ability to reproduce program results for a future versions.

Changes in version 0.18.0.0

In the new version there were fixed issues with changing the structure of output (intervals rearrangements) so that the programs now
work as described. If you used earlier changing structure with the arguments then all the results must be re-considered (re-done)
with fixed version 0.18.0.0. The author ask for pardon because of such longlasted issue. Improved documentation. Added examples of
two new sets of values of durations that are available as the ready-to-use file from the persistent link: open here. Fixed issues with
string interpreter (see the appropriate information) and added the possibility to adjust splitting.

Changes in version 0.19.0.0

The new version adds support for additional properties, as well as multiple properties mode for distributionTextG. The theoretical part
of this document has been improved. Fixed some code bugs. Switched in calculations of the average values and standard deviation
from population to sample versions (now the standard deviation is slightly higher). Fixed issues with multiple variations of the text
mode if it is not used interactively.

Changes in version 0.20.0.0

In the new version, a significant change in functionality was made, a syllable-as-a-whole (SaaW) mode was added, which allows taking
into account not only the durations of phonemes or phonetic phenomena, but also setting syllable weights, which allows in primarily
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distinguish stressed and unstressed syllables, as well as take into account a wide range of prosodic factors, including logical stresses,
intonation, the general nature of pronunciation, etc., and can also be used to create syllabotonic poetry, musical works, etc. Also, this
generalization allows analyzing a wider range of languages as phonetic ones. Fixed errors in segmentation into syllables and words.
Now words with hyphens and apostrophes are segmented in a better, more appropriate way (to the needs of the approach and in
general). Fixed an incomplete set of permutations for encoding-decoding the 10th word that could cause incorrect operation. For this
purpose, the transition from the decimal to the hexadecimal numbering system was carried out. In general, all changes lead to the
fact that the output of programs may partially change, and therefore, if accuracy in calculations is required, then the results must be
recalculated

Changes in the version 0.20.1.0

Fixed issues with the interval rearrangements. Some minor documentation improvements.

Changes in the version 0.21.0.0

Added the ability to search for the sum of periods of uniqueness not for all units marked with a number less than 100 (most of which
are phonemes, but among which there is also a soft sign designation for all consonants except "cb” and "ub”), but only for certain
given units, among which phoneme types (e.g., vowels or voiced consonants) can be predetermined, as one of the properties available
for all applications.

lineVariantsG3: added the ability to change the program call arguments along with text in recursive mode, as well as changed the
sorting and output order of lines in the detailed multi-property mode with call parameters "+v 2”.

propertiesTextG3: added the ability to read text directly from the input, not from the file, a possibility to 'write deencoded’ text
options (as it was earlier intorduced for lineVariantsG3), as well as the statistics mode by syllables.

rewritePoemG3: has increased the number of possible sources to create a combined file from 7 to 14.

Fixed bugin logical stress documentation. The reasoned assumtpion was made how Taras Shevchenko had written the poem "Cagok
BULWHEBWI KONO XaTn”.



Working with the program lineVariantsG3

Verify that the folder (directory) where cabal installed the executables of the programs is available for search in the PATH environment
variable.
The new version has two main modes of operation:

1. with syllable-as-one-whole (SaaW), when each syllable is considered as one whole, as a basic unit, with the possibility of speci-
fying a numerical characteristic in the form of a number of type Double; it applies if:

- among the property designations there is at least one with the letter 'a’ in writing;

- among the arguments of the command line consecutively (outside the groups +m ...-m and +a -a) enter "+s” followed by a
natural number, not less than 1, which indicates how many different sets of pairs "syllable-number” will be set by the user

for the operation of the mode;

2. normal (was the only one possible before this new version), phonetic-phenomenon-as-a-whole (PhoPaaW) mode, when the
durations of phonetic phenomena (usually phonemes) are set in advance, they become constant during the program call.

In turn, each mode can also be used in two other modes of operation (a total of 2 - 2 = 4 options for combinations of modes):
« with one property (normal mode);
- with several (no more than five different) properties.

28
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The latter is used if the command line arguments include a group entered by delimiters +m <property type1> <numeric arguments1>
<property type2> <numeric arguments2> <property type3> <numeric arguments3> <property type4> <numeric arguments4> <property
type5> <numeric arguments5> -m.

More about this at relevant section (see link above). The operation of the program in this mode is described later in a separate
section.

To work in the single property mode, enter the command at the command prompt (or terminal):

linevVariantsG3 <the first argument> [<WX argument> <whether to print property value(s)>
<whether to fix the last word> <stay in place> <whether to use recursive interactive mode>]
[<whether to use the multiple sources mode>] <numerical arguments> < property type>
<Ukrainian text>

everything here and further in the single line or using the terminal line hyphenation, or:

lineVariantsG3 <the first argument> [<WX argument> <whether to print property value(s)>
<whether to fix the last word> <stay in place > <whether to use recursive
interactive mode>] <numeric arguments > <property type >
[<whether to use the multiple sources mode>] <Ukrainian text>
<somewhere in the middle arguments as a single group: restrictions>

and press Enter. Additionally, you can set the interactive mode, about what see below for more details .
If you don't specify groups in square brackets, you'll see something like this:

lineVariantsG3 10.0_1.2 yy2 cafoK BUIWHEBWA KOMO XaTW Xpylul Haa BUWHSMW TyayTb

(Ukrainian text entered in the end of the command line arguments - an excerpt from a famous poem by Taras Shevchenko; in
general this line is the entered command). Here and further is cited by: [77]

Cafo0K KOM0XaTW Xpywi ryayTb HaABUWHAMW BUWHEBWN

(in general, there may be several such variants that form one group, as well as several such groups; all groups follow one another
from top to bottom in descending order of the final value of the property, which maximizes the selected property for given intervals)



30

3.6562 (value of selected property before applying interval conversion)
3.6562 (the value of the selected property after the interval conversion, the final
value of the property for this line).

Note that the text may (and probably will not) be written the way it is spelled according to spelling and punctuation rules, but you
can read it and try to understand. By modifying the first arguments entered, you will (most likely) get other output, the same obviously,
it also applies to the Ukrainian text. Too long text will be reduced to a volume that you could understand (perhaps after previously
mentioned training) without effort.

Try to evaluate by reading the variant how it is suitable.

NOTE: Also keep in mind that in single property mode, numeric arguments precede the notation of a property, and in the case of
multiple properties (see below) on the contrary - the designation of the property begins a set of numerical arguments that relate to
it, if any (otherwise default values are used, which are just the same to the search for the maximum element).

Ukrainian information messages

In order for the program to display informational messages in Ukrainian (it displays in English by default), it is required to specify ‘+u’
as one of the command line arguments somewhere outside the option groups, for example, at the beginning. You can also customize
the alias for this version of the program, as for other options, if you like. Refer to the documentation for details command shells.

More complex usage

Numeric arguments, if specified, have the following meaning.

The first numeric argument is the number of groups with the same maximum property value (in descending order) that will be
output on the screen as a result. If you specify a larger number than there is at all, then all possible results are displayed that satisfy
all other conditions. If no numeric arguments are specified, it is considered equal to 1.

The second numeric argument is the number of intervals into which the interval between the minimum and maximum value of the
property for this line. If not specified, it is considered equal to 1. A value of 0 does not allow other numeric arguments to further
change the result of the work of the program.
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All subsequent numeric arguments (if specified, otherwise no permutations occur) are interval numbers that will be swapped with
the maximum number. This allows you to change the structure of the data that is displayed as a result of the program and see the
internal (not maximum) items. For example, the numeric arguments 2 6 1 4 (in this order) will mean that during execution the program
will return 2 groups of elements with the maximum values of the property (the largest and the next largest ones) obtained after
permutations of the intervals; the interval between the maximum and minimum value of the property will be divided into 6 equal
intervals, thus elements that are in the first and fourth, counting from the minimum (interval number 1) will be moved to the largest
one; the command will display 2 groups of elements. Values that were in the maximum interval will be moved to the interval with the
lowest number among those that are moved to the maximum one. Thus, at an output these values will be deduced at the latest.

Parameter +l (+bl) and its usage

NOTE: If there were no +l, +bl, +i, +y ... command line arguments, then each output block will have 2 numbers in square brackets
displayed - the initial value of the property (without moving the intervals) and the value after moving. If there was (at least) one of
these (groups) of characters - the value of the properties will not be printed.

It should also be remembered that:

+bl = +b +1

(this is just a reduction in the use of both parameters at once, instead of 5 characters you only need to enter 3).
If you also specify +f ... or +i, then this parameter may not be specified (it will be applied automatically), instead, if you want, you
can specify an additional +b instead.

Parameter +b (+bl) and its usage

If somewhere among the arguments of the command line specify an argument in the form of +b (or +bl), the program will preserve,
when outputting and analyzing, the last word in the line in its place - it is very convenient when you need, having a rhyme, to pick up
other words. If not specified, then all words will be moved (if necessary). The operation of the parameter is actually implemented as
an additional constraint, see the following sections. You can also set additional constraints.
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+bl = +b +1

(this is just a reduction in the use of both parameters at once, instead of 5 characters you only need to enter 3).
About the use of other parameters a little later.

Multiple properties mode (+m ...-m)

If you specify a group of arguments selected by the +m and -m delimiters from the command line arguments so that the argument
group is selected +a and -a delimiters were not inside this, and vice versa (so that they do not intersect), then the program will work
in the multiple properties mode. The values of the properties will not be displayed on the screen, instead it is possible to set no
more than four different properties and to each of them to specify arguments (see: More complex usage). The program will then find
variants that meet each of these conditions, and then display only those variants that are found in all selected and given properties
with parameters. Numerical arguments that stand after the property designation and precede the next denote a property related
to that property. If numeric arguments are omitted, the default values are used (in fact, this is equivalent to simply searching for
maximum property values).

In general, this is the more comprehensive use of this program.

Try, for example, to specify:

lineVariantsG3 +m 02y 3 03y 3 y@ 10 -m +bl <Ukrainian text>.

Interactive mode (+i) and its usage

Interactive mode (additional extended user interaction, in addition to the required) is enabled and set accordingly by the command
line argument +i, which can be placed anywhere in the command line. In this case, the program displays not just lines that satisfy all
conditions, but for each line also displays its sequence number (starting with 1) in order of increasing the ‘weakness’ of all conditions
(the higher the number in the general case, the more likely the weaker effect is of given conditions, although this is not always the
case - in particular when you need to withdraw only one group). The program then asks what the choice is waits for the option number
entered by the user. Then returns that option without a number.



33

It looks something like this:

lineVariantsG3 +i +m 02y 10 03y 10 y0@ 35 -m +bl cagok BUWHEBMUW KOMO XaTW Xpywl Hag BUWHAMKU TFyayTb
0

Please, check whether the line below corresponds and is consistent with the constraints you

have specified between the +a and -a options. Check also whether you have specified the

"+b” or "+bl” option(s). If it is inconsistent then enter further "n”, press Enter and

then run the program again with better arguments.

If the line is consistent with your input between +a and -a then just press Enter to

proceed further.

CAafioK BUWHEBWI KOMOXAaTWU Xpylull HAABUWHAMKU TFyaAyTb

1 BUWHEBWIA KOMOXAaTU CAAOK XPyWdbi HagBUWHbaMu ryayTb
2 BUWHEBWUIA XPyW4ybi KOMOXAaTW CAAOK HaABUWHbaMuW FyayTb
3 BUWHEBMN XPYyWUbl CafoK KOMOXAaTW HaABUWHbaMW TyAyTb
4 BUWHEBWUIA XpyWw4ybi CaAOK HAABMWHbaMW KOMOXaTwW ryayTb
5 CafOK BUWHEBUA KOMOXATW XpyWybl HafgBUWHbaMu ryayTb
6 XpyW4ybl BUWHEBUA KOMOXATU CafOK HAABUWHbAMU TyayTb
7 CafloK BUWHEBUA XPyWUbi KOMNOXaTW HaABUWHbaMKW FyayTb
8 XpyWw4ybi BUWHEBUA CAAOK KOMOXATW HAABUWHbAMWU TyayTb
9 CaflOK BUWHEBUA XPyWubi HAABMWHbaMW KONMOXaTuW ryayTb
10 XpyWwybl BUWHEBMW CAAOK HAABUWHbAMKU KOMOXATU TyayTb
11 XpyWwybi KONOXaTW BUWHEBWWA CAAOK HAABUWHbAMU TyayTb
12 CafOK XpyWwuybi BUWHEBMM KOMNOXAaTW HaABUWHbaMKW FyayTb
13 HaABMUWHbaMN CAAOK BUWHEBWI XpPywdybi KoMoxaTu ryayTb
14 CaJloK HAABUWHbAMU BUIWHEBMN XpyWdbi KonoxaTu ryayTb
15 CafOK Xpyw4ybi BUWHEBMA HAABMUWHbaMW KONMOXaTuW ryayTb
16 KOnoxaTu HaABUWHbAMU CAAOK BUWHEBWUW Xpywdybi ryayTb

17 HaABMWHbAMN KOMOXAaTU CAAOK BUWHEBWW Xpywdybi ryayTb
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Please, specify the variant which you would like to become the resulting string by its number.

5

CcajoK BUWIHEBUI KOMOXaTW Xpqubi HaABUWIWIHbaMW TYAYTb

HaABUWHbAaMN KOMOXaTW XPYyW4bl BUWHEBUA capgor
HaABUWHbAMN XPYlWUbl KOMOXaTU BUWHEBUA capgor

Cafo0K HaABUIWHbAMW XPYW4Ybi BUIHEBUN
XpylWwubi HaABUWHbAaMW CAAOK BUWIHEBWA
CafloK XpYyWybili HaABUIWIHbAMW BUIIHEBUN
XpyWwubl CafAOK HaABMUWHbAMW BUWHEBWIA
KONoxaTW HaABUWHbaMM CAafOK XpylWwubi
KONOXaTW XpyW4ybi HaABUWHbaMW CaAoK
HaABUIWHbAMN KOMOXAaTW CAaAoOK XpylWubi
HaABUIWHbAMN KOMOXAaTU XpYWubi cafok
XpylWubi KOMOXaTW HaABUIWIHbAMW CAAOK
HaABUWHbAMN CaAOK KOMOXaTW Xpywubi
HaABUWHbAMN XpYylWUbi KONoxaTu caaok
Caf0K HaABUIIHbAMM KOMOXAaTW XpylWubi
XpylWubi HaABUIWIHbAMWM KOMOXAaTW CaAoK
HaABUIWHbAMN CAAOK XPYyW4Ybi KOMOXATW
HaABUWHbAMN XPYylWUbl CafOK KOMOXaTw
CafoK HaABUIWHbaMM XPYW4Ybi KOMOXATW
XpylWwubi HaABUWHbAaMW CAAOK KONOXaTwu
XpylWubi CafoOK HaABUWHbAMW KONOXaTW

KONMoXaTu
KOMOXaTu
KonoxaTu
KOnoxaTu
BULWHEBUN
BULWHEBUN
BULWHEBUN
BUWHEBUN
BUWHEBUN
BULWHEBUN
BULWHEBUN
BULWHEBUN
BUWHEBUN
BUWHEBUN
BULWHEBUN
BULWHEBUN
BULWHEBUN
BUWHEBUN

ryaoyTb
ryaoyTb
ryaoyTb
ryayTb
ryayTb
ryoyTb
ryaoyTb
ryaoyTb
ryayTb
ryayTb
ryayTb
ryaoyTb
ryaoyTb
ryaoyTb
ryayTb
ryayTb
ryoyTb
ryaoyTb
ryaoyTb
ryayTb
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Interactive mode of writing a line to a file (+f...)

If you specify a group of three arguments as +f <path to record file>, then in the specified path to the text file specified, if possible,
the final result of the program will be appended, except that it will be displayed as in the usual interactive mode on the screen.
This command line arguments group can be anywhere between the command line arguments of the program call, but should not be
contained inside other arguments of the form +a ... -a, +m ... -m, etc.

The result can be something like this:

lineVariantsG3 +f hello.txt +bl +m 02y 10 Oy 10 y0 40 -m cafOK BMIWHEBUA KOMO XaTu xpywi Hag \
BUWHAMN TyayTb
0
Please, check whether the line below corresponds and is consistent with the constraints you
have specified between the +a and -a options. Check also whether you have specified
the "+b” or "+bl” option(s). If it is inconsistent then enter further "n”, press Enter
and then run the program again with better arguments.
If the line 1is consistent with your input between +a and -a then just press Enter to

proceed further.
Caf0K BUWHEBWI KOMOXaTW Xpyluwl HaaBUWHAMKU TFyayTb

BUWHEBMN XPYyWUbl KOMOXaTW CAaAOK HaABUWHbaMW TyAyTb
KONoXaTh BUWHEBUA HAABUWHbAMWM CAfAOK Xpywdybil ryayTb
CaflOK BUWHEBUA KOMOXATU XPyWybl HaAgBUWHbaMu ryayTb
XpyWwybi BMWHEBMW KOMOXaTW CAAOK HAABUWHbAMU TyayTb
HaABMWHbAMM KOMOXATW BUIWHEBMW Xpywdbi cagor ryayTb
XpyWw4ybi KOMOXaTW BUWHEBUA CafOK HAABUWHbAMWU TyayTb
HaABMWHbaMN XpyWw4ybi BUWHEBUM KONOXAaTW cafdor ryayTb
CafOK XpyWwuybi BUWHEBMN KOMOXATW HaABUWHbaMW TyayTb
CaflOK HaABUWHbAMU BUWHEBMM Xpywybi KonmoxaTu ryayTb
0 HaABUWHbAMN KOMOXAaTU Xpyw4ybl BUWHEBUN cafdor ryayTb

P OoO~NOOULPH~WN PR
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11 XpyWwybi KONOXaTW CafOK BUWHEBWUA HAABUWHbAMW TYAYTb
12 HaABUWHbAaMM XPyWUbi KOMOXaTW BUWHEBWW cador ryayTb
13 CaJlOK HaABUWHbaMy XPyW4bil BUWHEBWA KOMOXAaTU TFyayTb
14 XpyWw4ybi HaABWWHbAMW Ca[OK BUWHEBMW KOMOXATW ryayTb
15 KONoXaTh HaABUWHbAMM CAAOK XpyWdbil BUWHEBUA FyayTb
16 KOMoXaTh Xpywybl HAaABMWHbaAMW CafOK BUWHEBUA FyayTb
17 HaABUWHbAMM KOMOXATW CAAOK XpyWdbi BUWHEBUA FyayTb
18 HaABUWHbAMU KOMOXATW XPyWubl CafoK BUWHEBUA FyayTb
19 HaABMWHbaMN CAfAOK KOMOXAaTW Xpyw4ybi BUWHEBUA TyAyTb
20 HaABUWHbAMMN XPYWUbl KOMOXaTW CAfOK BUWHEBUA FyayTb
21 CaOK HaABUWHbAMU XpyWubi KOMOXaTW BUWHEBUA TyayTb
22 XpyWwybi HaABMWHbaMW CafJOK KOMOXAaTW BUWHEBUA TYAYTb

Please, specify the variant which you would like to become the resulting string by its number.
3
CaflOK BUWHEBUA KOMOXATW XPyWybl HaAgBUWHbaMu ryayTb

This end line in the program output will also be appended to the file with the specified name, if possible for this user.

If you wish, you can run the command again with new text and / or new arguments. If similarly the same file is specified, then the
new result will be appended further to the same file. This makes it possible to apply this program consistently, write or rewrite texts
(e.g. poems).

Mode of simultaneous possible variations of the text

Starting with version 0.3.0.0, the ability to process several variations of text at once has been added, in particular those that deals
with synonyms, paraphrases, etc.
To do this, use the following special construction instead of plain text as extreme arguments:

{<variantl of the Ukrainian text> / <variant2 of the Ukrainian text> / ... /
<variantN of the Ukrainian text>}
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everything at the single line with at least two variants inside curly braces. These options will be worked out in turn each in particular
during one call of the program, and you will select one of the variants (possibly the empty one). In the end there will be an opportunity
to choose amongthese pre-prepared versions of the only one, single final variant, which will be the result (and accordingly, for example,
will be displayed and written to a file if provided by command line arguments).

Please note that the program in this mode provides processing of each of the possible combinations of variations, and therefore,
if you specify too many of them (for example, 3 variations on one word and 4 on another will create 3 * 4 = 12 variations which will be
consecutively processed) the execution time of the program can be longer than expected until you get the final result.

ATTENTION: starting from the version 0.19.0.0:

If you do not use interactive mode (either write to file mode or recursive mode), the options will be displayed in groups, with an
empty line between them.

In interactive mode (either recursive or write to file mode), the options will be analyzed for each combination in turn, and the final
will be common among all.

Recursive mode of the work (“+r”

Starting from the version 0.9.0.0 you can execute the program in the recursive interactive mode. For this, you need to run the command
with the parameter “+r”, e. g. at the beginning after the first argument. In such a case the program will be executed recursively,
proposing to end the recursion on every step. The result of the last step will be the overall result of the program execution.

This mode is incompatible with constraints (because the constraints do not have the proper expected meaning and begin to ‘shift’
from the needed parts of the text to the other ones), that is why they should not be used simultaneously, this mode can be the
alternative to the latter ones. While execution in the recursive mode there is no possibility to change the call parameters for the
properties etc., therefore, choose them wisely.

The text changes in this mode are specified by the so called ‘interpreter string’, i. e. the textual input that in the arithmetic
expression - either in a number or division expression encodes the following actions of the program.

« If on the interpreter string the two-digit number is entered then the first digit the program tries to interpret as an index of the
first word (starting counting from 1) to which the change is applied, the second digit is interpreted as a number of the words that
are concatenated further including the first specified one. Afterwards, the program (if it is possible to do so without an error)
works with the newly generated text. For example, the “12” means that the program will concatenate the first word (digit “1”) with



the following ones in the quantity of 2 together (digit “2”) this leads to concatenation of the first two words. “34” means that the
program tries to concatenate consequently 4 words starting from the third one. If it is impossible the program will execute the
previous stage again with prompt to input the interpreter string again.

« If the three- or multi-digit number is specified then all the digits that are not equal to 0 the program tries to interpret as the
indices of the words that are needed to be concatenated in the order of the digits written down in the interpreter string.

- If the digit (greater than 0 and not greater than the number of words on the line) precedes the ‘/’ and then is followed by integer
number with sign. Then the first digit before the ‘/’ sign means the index of the words (counting starts from 1) that is splitted
into 2 parts, the second number is the quantity of the symbols that the program counts from the beginning of the word (in case
of positive integer) to the right or from the end of the word (in case of negative integer) to the left to split it into two parts (the
positive case is similar to the work of the standard function ‘splitAt’). Then the program, if the specified string was successfully
interpreted in such a way, will split the specified word into two parts (one of which can be an empty string) and will work with the
text in which the specified word is substituted with these two new words (or just the first of them, if they are not empty and the
number of the words in the line is already equal to 7 at the moment of splitting or 10 in case of incomplete permutations set).
For example, the interpreter string “1/5” will split the “capokBuwHeBun” if it is the first word in the text into “cagok BuwHeBun”
(counting from the beginning the 5 symbols) and will work with the new text further. Starting with version 0.18.0.0, there has been
added a check for long word concatenations. If after '/’ enter a number whose module is greater than 7 (for example, 9 or -15),
then it will first display the word, which must be splitted into two parts according to the value you entered (as just described),
adding the "?: ” in front of it; if the split is done correctly, then you need to press Enter. If not, then you need to specify the word
(number 1 or 2) and through a space ("shift” space left or right to) N (must be greater than 0), all this is entered immediately in
a new line, and then again there will be a query "?: ” type. The program will repeat the splitting and adjusting until you simply
press Enter. This allows you not to count more than 8 characters in a concatenation complex, trying to get the split in the right
place for long combinations, and quickly determine "by eye”, approximately, and then adjust. This option has been added for
convenience.

- Starting with version 0.21.0.0, you can also specify changes to program call arguments. Changes are specified in the format:

{arguments related to merging or splitting the word / words} +{a natural number from 0 to 7, \
option to convert or save arguments} {changed arguments in their usual command line format}
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See details below, and now an example. This is, for example, how you can switch from the mode of one property and English-
language informational messages to the multiple properties mode with Ukrainian-language messages.

lineVariantsG3 +r 3 02y TeKCTOBMW PAAOK AN MOXIMBUX NEepeTBOPEHb ApPryMeHT1B

ANbaMOXMNBUX APryMeHTbiB pbaJoK MepeTBOpPEeHb TEKCTOBUM
ANbaMOX/TNBUX MepeTBOPEeHb TEKCTOBUMN PbafAOK aprymMeHTbiBs
ANbaMOXTUBUX MepeTBOPEeHb PbafOK aprymeHTbiB TeKCTOBUM
ANbAMOXMNBUX APryMeHTb1lB TEKCTOBWUW PbafAOK MepeTBOpPEHb
TEKCTOBUN ANTbAaMOXNMBUX aprymMeHTbilB pbaJoOK NepeTBOpPEHb
ANbaMOXMNBUX apryMeHTbiB TEKCTOBWW MepeTBOPEHb pbafok
TEKCTOBUN PbafAOK apryMeHTbiB nepeTBOpPEeHb ANbaAMOXINBUX
aprymeHTbiB pbajoK MepeTBOPeHb TEKCTOBUM ANbAMOXINBUX

oNOCU P~ WNEOS

Please, specify the variant which you would like to become the resulting
string by its number.

3

If you would like to run the program (call the function) recursively with
changes for the words or letter connections then, please, enter here the
encoded string of the interpreter. If you would NOT like to use it
recursively, then just press Enter.

12 +1 +m 02y 10 y0.vw 20 -m +u

aprymeHTblB ANbaMOXINBUXMEPETBOPEHb PbaJOK TEKCTOBWUNA

aprymeHTbiB ANbaMOXINBUXMEPETBOPEHb TEKCTOBUN pPbafok

aprymeHTbiB pbafor ANbaMOXNMBUXNEPETBOPEHb TEKCTOBWUNA

aprymeHTbiB TEKCTOBWI ANbaMOX/IUBUXMNEPETBOPEHb PbafoK

aprymeHTbiB TEKCTOBWI Pbafor ANbaMOXIUBUXMEPEeTBOPEHb
ANbAMOXNMBUXNEPETBOPEHb apryMeHTblB PbafoOK TEKCTOBUN
ANbAMOXNUBUXNEPETBOPEHb apryMeHTblB TEKCTOBUW PbajoK

PbaflOK APryMeHTbiB ANbaMOXINBUXMNEPETBOPEHb TEKCTOBUN

oNOUT P WN -
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9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

Byab nacka, BKaxiTb BapiaHT (akun Bu 6axaeTe, wob BiH CTaB pe3ynbTyluum

TEKCTOBUN apryMeHTbiB ANbaMOXIUBUXNEPETBOPEHb PbafoK
PbaJlOK aprymMeHTbiB TEKCTOBUN ANbaMOXNMBUXMNEPETBOPEHD
TEKCTOBUA aApryMeHTbiB pbafor ANbaMOXINBUXNEpPeTBOPEHb
ANTbaMOXNMBUXNEPETBOPEHb PbaJlOK APryMeHTbiB TEKCTOBWUNA
ANTbaMOXNMBUXNEPeTBOPEHb TEKCTOBUMW aprymeHTbiB pbajok
pbagor AbaMOX/IMBUXNEPETBOPEHb apryMeHTbiB TEKCTOBUN
TEKCTOBUN ANbaMOXNMBUXNEPETBOPEHb APryMeHTbiB pbagok
PbalJOK TEeKCTOBUW aprymMeHTbiB ANbaMOXNMBUXMNEPETBOPEHD
TEKCTOBUA pbafOK apryMeHTbiB ANbaMOX/INBUXNEPETBOPEHb
ANbaMOXNMBUXNEPETBOPEHb PbaJOK TEKCTOBUW aprymMeHTbiB
ANbaMOXNMBUXNEPeTBOPEHb TEKCTOBUM PbafoOK aprymMeHTbiB
pbafor AMbaMOXIMBUXNEPETBOPEHb TEKCTOBUW apryMeHTbiB
TEKCTOBUA ANbaMOXNMBUXNEPETBOPEHb PbafOK aApPryMeHTbiB
PbaJlOK TEKCTOBUN ANbaMOXTNBUXNEPETBOPEHb aprymMeHTbiB
TEeKCTOBUI pbafor ANbaMOXNMBUXNEPETBOPEHb apryMeHTbiB

pAAKOM) 3a WOro HOMEpOoM.

19

Akuwo 6axaeTe 3anyctuTu nporpamy (dyHKUiW) peKypCcUBHO, 3MIiHWWUM CMOMYyUYeHHA cniBs
Ta 6yKB, BBeAlTb TYT 3aKOAOBaHUW PAAOK 1HTepnpeTaTopa. AKIWO 6aXaeTe He
BUKopucToByBaTn nporpamy (dyHKUil) peKypcuBHO, MPOCTO HATUCHiTbL Enter.

ONbaMOXNNBUXNEPETBOPEHD TEeKCTOBUN pbadokK aprMeHTbiB

You can change many arguments, but you can’t exit the recursive mode of operation, you can’t add additional text to the analyzed
line or take away (without increasing the number of "words” or their "combinations” more than the maximum possible) part of
the text. These changes require you to stop calling the program (perhaps without saving the results) and run it again with new

arguments.
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Arguments change as follows depending on the entered data.

+u (Ukrainian-language messages) — if specified when changing +u, Ukrainian-language messages will be used, otherwise
the previous value will be used;

+b (fixing the last word in its position) — if specified when changing +b, then fix the last word, otherwise the previous value
will be used;

+[ (whether to display property values or only a string) — if +l is set when changing, only a string will be displayed, otherwise
the previous value will be used (in recursive mode, this change has little effect);

first argument — if a new first argument is specified, it will be used, if not — then the previous value;
WX-argument — if a new one is specified, the new value will be used, otherwise, the previous value;
+s (SaaW mode) — if a new value is set, it will be used, otherwise — the previous value;

natural number after +s (the number of distribution options in SaaW mode, how many times the value will need to be set)
— if +s is specified as a new parameter, then the number will be used after it, otherwise — the previous value;

+d (read durations from your file) — if a new value is specified, it will be used, otherwise — the previous value;

+v (variable in multi-property mode) - if a new value is specified in multi-property mode, it will be used, otherwise - the
previous value.

After the first plus, a natural number from 0 to 7 is specified, which determines how the following groups of arguments in the
table will change (or not) (1 means that the the new entered value, 0 - the previous one will be used).

Entered number |0]1]2]|3]4]|5]|6]|7
args02 (+m ...-m) ol1]1]1]1]0]0]O0
args2 (all arguments that are described before thetable) [0 [1[1][0[0|1[1]0
pairwisePermutations 0[1[{0|1T/0[1]|0|1

If you want to use exactly the new values of the mode of several properties or one, all of the above that are not in the table, and
the modes of reduced sets of permutations (or vice versa, go from reduced to the full one), then after '+’ as a number you need
to specify 1if you want NO new values to be used - then 0. Other numbers can be understood from the table.
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]1),4 argument
If among properties you use “w” or “x” series (or both ones) then you can specify for them another argument that must begin with
“+x” with the next written down two positive Double numbers connected by the ‘_’ symbol (underline symbol). For example, +x
2.345_0.45676237876. If this argument is not specified explicitly then the default one +x 2.0_0.125 is used.

Please, note that starting from the version 0.16.0.0 now there is a space between the +x and numbers. Earlier, there has not been.

The first number is used as a factor (multiplier or divisor in case of non-suitability) and it mostly influences the property value, it
deals with the most important syllables in the rhythmic group; on the other hand, the second one is used either just for increasing of
the property value if the less highlighted syllable durations in the rhythmic group (corresponds to ‘w’ series) or also for more complex
behaviour (‘X' series).

More details can be found in the section Types of properties.

Multiple sources usage mode

If among the command line arguments before the Ukrainian text (or instead of one) or after it one specifies a group of aguments in
the

+t {two-digits number} ... "t

frame then the program will work using the multiple sources mode. Here, instead of ellipsis you can specify also arguments.

The program’s behaviour differs for the cases of pairwise permutations (see: Pairwise permutations as a variant of the universal
set of permutations, it is set using the command line arguments «+p [1 or 2]») and the full universal set of permutations.

In the first case, after the +t the program waits for one of the numbers of: 10, 11, 20, 21, 30, 31, 40, 41, 50, 51, 60, 70, 71, 80, 81, 90, 91,
where 0 as the second digit means that the program won’t have concatenate the lines from each source into one singular line before
its analysis and processments, and the 1 there means that the program will at first concatenate all the lines of each source into the
one single line and only then it will apply the splitting into the parts and other processments specified by other arguments. The first
digit (if not equal to 1) means the number of the words in the lines (except the last one in every source) that the program will analyse
consequently. If the first digit equals to 1, then this is equivalent to the 10 (and this is the maximum number of the words in this case).

In the second case, after the +t the program expects one of the following numbers: 20, 21, 30, 31, 40, 41, 50, 51, 60, 61, 70, 71. Their
meaning is the same as for the first case.
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At the place of the ellipsis you can specify the paths to the files with Ukrainian texts which is used for the analysis. If they are left
empty then the program will prompt every time the new line in the non-terminating loop (interruptible by the user) and, afterwards,
will process it accordingly to all the other arguments. You can also in such a case just specify +t (with the next two-digits number).

Just try, e. g.:

lineVariantsG3 +r 3 w02 +t 70 "sadok.txt” "other_poem.txt” "just_text.txt” "t
lineVariantsG3 +r 3 w02 +t 70
lineVariantsG3 +r 3 w02 +f "fileForSaving.txt” +t 50

where it is expected that the specified files do exist and can be read (the program ignores the files it cannot read).

This mode is also incompatible with the constraints (+a ... -a), instead you should use the recursive mode.

Please, note that in the new version of the program (starting from the 0.16.0.0) the * sign is changed to the + sign, besides there is
a space between the first argument and the number.

Additional properties

Starting with version 0.19.0.0 of the phonetic-languages-simplified-examples-array package, it is possible to use special additional
properties to improve the output for many properties. All of them are set by using among the property letters also the English letter
‘G’ (it was previously reserved) and a special format of the numerical argument to it. These additional properties have a special
meaning, which differs significantly from the general scheme of calculations.

Poetic Line

Consider an example that shows that it is appropriate to use such additional properties.
If you save a text file with text information from the page 56.csv named 56.csv in the working directory (folder) (where you are in
the terminal or console) and execute the command:

lineVariantsG3 +d 56.csv 11 HI32 BecHa yxe npuawna 1 cniB NTAWOK fyHAa€ 3BiAycCinb
0


https://web.archive.org/web/20220610171812/https://raw.githubusercontent.com/OleksandrZhabenko/phonetic-languages-data/main/0.20.0.0/56.csv

A

NTAWOK NpuUAWIa yxe BeCHa 1cniB NyHaeE

Infinity
Infinity

NYHAE NTAWOK YyXe 1CN1B Mpuuwia BecCHa

Infinity
Infinity

NYHAa€ NTaWlOK BeCHa icniB npuiwna yxe

Infinity
Infinity

NMIYHA€E npunwna yxe BecCHa NTAWOK icnis

Infinity
Infinity

3B1AYyC1nb NTAWOK yXe 1CnNiB npuuwnia nyHae

Infinity
Infinity
3BiAyCcinb yxe npuiwna nyHae icnis
Infinity
Infinity
npuuwna nyHae 3B1AYyC1Mb yxe 1cCniB.
Infinity
Infinity
yKe npuiwna 3Bigycinb 1cniB BecCHa
Infinity
Infinity
yKe BeCHa 3B1lAycinb 1cniB npuuwna
Infinity
Infinity

NTalloOK

NTaWwoK

NTalloOK

NTaWwoK

BeCHa NTaWoK 3BilAycinb npuiwna icnip yxe

Infinity

3Bigycinb

3B1aycinb

3Bigycinb

3Biaycinb

Be€CHa

BeCHa

Be€CHa

nyHae

NyHae

NyHaE



Infinity
NTAWOK Npuiwna 3BiAycinb icniB yxe BecCHa
Infinity
Infinity
3BiAyCcinb BecCcHa MTAWOK npuAwna yxe icnis
Infinity
Infinity
BEeCHa NTAWOK 3B1lAYyClNb npuuwna yxe 1icnis
Infinity
Infinity
npuiwna NTawWoK 3BiAycinb yxe icniB BecHa
Infinity
Infinity
yXe NTaWwoK 3B1lAyClNb 1CNiB BeCHa npuuwnia
Infinity
Infinity
yXe BeCHa 3B1lAycCinb 1cCniB NTAaWOK npuiwna
Infinity
Infinity
NTAaWoOK 1CNiB BeCHa 3BiAyCinb yxe npuuawna
Infinity
Infinity

NnyHae

NyHae

NyHae

NyHae

NyHae

nyHae

nyHae

NTAWOK 1icniB BeCHa 3B1AyCiNnb NyHaE npuuwna yxe

Infinity
Infinity

3B1AyCinb NTAWOK BeCHA 1CMNiB nNpuulina NYHaE yxe

Infinity
Infinity

3B1AyC1nb BeCHa NTAWOK NpuAwia NyHa€E 1cCniB yxe

45
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Infinity
Infinity

NTAWOK NpuAwnia NyHae 3B1lAYyClNb BeCHa 1CMN1B yxe
Infinity
Infinity

BEeCHa 3B1AyCinb yXe NyHa€e npuuwna 1cniB NTaWOK
Infinity
Infinity

yXe MyHa€e BecCcHa 3B1AyCinb npuiwna icniB MNTaWoOK
Infinity
Infinity

npuiwna icniB yxe 3B1AyCiNb BeCHa /lyHA€ NTAWOK
Infinity
Infinity

icniB npunwna 3B1lAyCiNb BeCHA YyXe NYHA€E NTaloK
Infinity

Infinity

NYHAE MNTAWOK YyXe BeCHa 3B1lAyClnb 1cCniB npuuwna
Infinity

Infinity

NTAalWlOK 1CcniB BeCHa 3BiAyCinb yxe NyHae npuuwna
Infinity

Infinity

yXe BeCHa 3B1lAyCinb 1CNiB NTAWOK NYHA€E npuuwna
Infinity

Infinity

BEeCHa 1cniB yxe 3BiAyCinb NyHAa€ NTaWoOK npuuwna
Infinity

Infinity
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icniB NTawoK 3B1lAyCinb BeCHa yXe NyHa€e npuuwna
Infinity
Infinity

BECHa 3B1AYyC1Mb yXe NyHA€ NTAWOK Npuuwnia 1icnis
Infinity
Infinity

yXe NyHa€ BeCHa 3B1lAyCinb NTAaWoK npuiwna icnis
Infinity
Infinity

NTAWOK NpuAwna NyHae 3B1AyCinb yxe BecHa 1cnis
Infinity
Infinity

3B14YyC1nb NpuUWIa BeCHA yXe MTAWoK NyHAa€E icnis
Infinity
Infinity

icniB 3BiAyCiNnb BeCHA yxXe NTaWOK NYHAE MNpuiwna
176442702022836120000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000.000
0
176442702022836120000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000.0000

1cniB 3B1AYC1/b YXe BeCHA MTAWOK NYyHA€E npuuwna
176442702022836120000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000.0000
176442702022836120000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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00000000000000000000000000000000000000000000000000000000000000000.0000

icniB NyHa€E yxe NTaWoK npuiwna 3Bigycinb BecHa
28528658250135344000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000
28528658250135344000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000

icniB NyHa€e BeCHa MNTAWOK npuiwna 3BiAyCiNnb yxe
28528658250135344000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000
28528658250135344000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000

BECHA /IYHA€E yxXe NTalWoK npuuwna 3Bigycinb icnis
28528658250135344000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000
28528658250135344000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000.0000

1cniB 3B1AYC1/b BECHA yXe Mpuuwna fyHAa€e NTaWoOK
28528658250135358000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000.0000
28528658250135358000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000.0000
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icnieB 3B1AyCinb yxe BeCHa Npuuwna fyHae NTaWoK
285286582501353580000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000.0000
285286582501353580000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000.0000

BeCHa 1CniB 3B1lAYyClNb yXe MNTAWOK NYyHAE npunwna
141055187796513130000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000.0000
141055187796513130000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000.0000

icniB NMyHa€ yxe npuiwna NTaWoK 3BiAyCifnb BecCHa
156837957399346200000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000
156837957399346200000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000

icniB NlyHa€ BeCHa npuuwia NTaWoK 3Bigycinb yxe
156837957399346200000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000
156837957399346200000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000

BECHA JIYHA€E yXe npuuwna nTawok 3B1lAyClnb 1cCnis



50

15683795739934620000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000
15683795739934620000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000.0000
yXe BeCHa 3B1lAyClinb NTAWOK 1CNiB NyHAa€E npuuwna
64657311120991770000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
64657311120991770000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
1CcniB NTAWOK YyxXe Mnpuiwna BecCcHa 3B1AyClnb NyHAE
15653584731918440000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
15653584731918440000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
1cniB yxe BeCHa npuiwna NTAaWoK 3BiAyCiNnb NyHAE
39885955031170314000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
39885955031170314000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
BEeCHa yxe 3BilAyCinb npuiwna 1icniB MyHA€E NTaWOK
1530005796608731600000000000000000000000000000000000000000000000000000000000000000000000000000.0000
1530005796608731600000000000000000000000000000000000000000000000000000000000000000000000000000.0000
BEeCHa yxe 3B1AyC1l/b NTAWOK 1CNiB NyHA€E npuuwna
50135229987524660000000000000000000000000000000000000000000000000000000000000000000.0000
50135229987524660000000000000000000000000000000000000000000000000000000000000000000.0000

If you specify 12 (or more) groups instead of 11, you will get a huge number of options with a value of + 0.0
Large values mean (as opposed to 0) that the program found options that give a more coherent rhythmic pattern and displayed
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them on the screen.

But if you want to "manually” select option 4, which gave such a result, you will need to do it manually, or use additional pro-
gramming, which may be inconvenient for the end user, who does not program. Instead, if you could take all the values that are, for
example, more than 1 (or 1000), you get exactly the data as given.

To go further it is to be said that starting from the version 0.19.0.0 you can do this the following way:

lineVariantsG3 +d 56.csv +m GHI32 01 HI32 20000 -m BecHa Vyxe npuuwna 1 cniB NTaWOK NYHAa€E 3BiAycinb
0

BeCHa 3BblAyCbifnb yxe NyHaie npuiwna icnbiB NTAWOK
BeCHa 3BblAyCblNb yXe NyHanWe NTAWOK npuuwna icnbis
BeCHa yXe 3BblAyCblNb npunwna 1cnblB NyHane NTaWOK
BEeCHA yXe 3BblAyCbiNnb NTaWoOK icnbiB AyHane npuunwna
BeCHa icnbiB 3BblAyCbiNb yXe NTAWOK fyHane npuunwna
BeCHA NTawor 3BbiAyCbiNb nNpuuwna yxe icnbiB NnyHaune
BeCHa NTawor 3BblAyCblAb NpuUWIa 1CNblB YyXe fyHawne
BeCHa 1CNblB yXe 3BblAyCblNb NiyHane NTAWOK npuuwna
BeCHa /NyHaWle yxe npuuwna ntawor 3BblAyCbifb 1CnbiB
BeCHa /NyHaWe yxe NTaWOK Npuiwnia 3BbiAyCbinb 1cnbiBb
3BblAyCblNb BeCHa NTAWOK Npuiwna nyHae icnbilB yxe
3BblAYyCblNb BeCHA NTAWOK MNpuuWAA yxe 1cnblB nyHaue
yXe BeCHa 3BblAyCblfb MNTAWOK 1CNblB NyHane npuiuwna
yXe BeCHa 3BblAyCbifb 1CNbiB NTAWOK NyHaWe npuiuwna
yXe BeCHa 3BbiJyCbifb icnbiB nNpuiia NTAWOK NyHaune
yXKe BeCHa 3BblAyCbinb 1CNblB NTAWOK NpuiwWwIa nyHane
3BblAYyCblNb NpuKWLAA BeCHA YXe NTAWOK NyHaWe 1CNbilB
3Bb1lAYCblNb NTAWIOK BeCHA 1CNblB Npuuwna nyHaue yxe
icnblB 3BblAyCblNb BeCHA YyXe Npuuwnia nyHane nNTaWOK
icnbiB 3BblAyCbiNb BeCHa yXe MNTAWOK fyHane npuunwna
yXe nyHale BeCHa 3BbiAyCbiNb npuiwna icnbiB NTawWwoK
yXe fyHale BeCHa 3BblAyCbinb MNTAWOK MNpuiwna icnbis
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NTAWOK 1cnbiB BeCHa 3BblAyCbiNb NyHane npuuwna yxe
NTAWOK 1cNblB BeCHA 3BblAyCbifb Yyxe NyHahe npuiwna
NTAWOK 1CNblB BeCHAa 3BblAYCbl/Nb YyXe Npuiwwna nyHaune
icnblB NyHane BecCHa Npuiwna ntawor 3BblAYyCblfb yXe
icnbiB NyHanme BeCHa NTAWOK Npuiwia 3BbiAyCbinb yxe
icnbiB yXe BeCHa npuuwna nTawor 3BbiAyCbinb nyHaune
NnyHave NTAWOK BeCHa 1CnblB npuiwna yxe 3BbiAyCbinb
1CcnNblB 3BblAYCblNb yXe BeCHA Npuuwnia nyHane nNTaWOK
1cnblB 3BblAYyCblNb YyXe BeCHA NTAWOK fyHane npuuwna
icnbiB npunwna 3BbiAyCcbinb BeCHA YyXe NyHanWe NTaWoOK
icnbiB nTawor 3BbiAyCbifb BeCHA YyXe fAyHane npuunwna
NyHanWe NTAWOK YyxXe BeCHa 3BblAyCbinb icnbiB npunwna
nyHane npunwna yxe BeCHa NTAWOK 1CNblB 3BblAyCblNb
NTAWOK NpUAWIA yXe BeCHa 1CnblB NyHaue 3BblAyCbifb
yXe npuuwna 3BblAyCbinb 1cnblB BeCHa MTAWOK fyHaune
yXe nTawor 3BbiAgycCbinb 1cnbiB BecCHa Mpuiuwna nyHaue
NTAWOK MpuUNAWNa nyHane 3BblAyCbiNb BeCHa 1CNbiB yxe
npunwna 1cnblB yXe 3BblAyCblNb BeCHA NyHaue NTAWOK
1CNblB NTAWOK YyXe npuuwna BeCHa 3BblAyCblNb NyHawue
npuuwna nTawor 3BbiAgycbifnb yXe 1CnNbiB BecCHa nyHaue
NTaWOK npunwna 3BbiAaycbinb iCNbiB yXe BecHa NyHane
NTAWOK Npuuwna nyHame 3BbiAyCbiNb yxe BecCHa 1cnbiB.
NnyHare NTAWOK yxe 1cnbilB npuuwna BecCHa 3BbiAyCbinb
3BblAYCblNb YyXe nNpuuwna nyHanWe 1CNblB NTAWOK BeCHa
3Bb1lAYCblNb NTAWOK YXe 1CNblB MNpuWwWNa yHaWe BecCHa
npuiwna nyHane 3BbiAaycbifnb yXe 1CnNbiB NTAWOK BeCHA
icnbiB NyHawe yxe npuuwna nTawor 3BblAyCbinb BecHa
icnblB NyHae yxe NTAWOK Mpuiwna 3BblAyCbiNb BecHa

And in such a case, the rule that in the output the higher variants have the greater value of the property is not applicable.



lineVariantsG3 +r +d 56.csv +u @1 GHI32 BecHa yxe npuuwna i cniB NTAaWOK NYyHa€ 3Biaycinb

0

1 NTAWOK NpuUAWIA yXe BeCHa 1CnblB NyHaue 3BblAyCbifb
2 NyHane NTaWOK yxe 1CnNblB Npuiwna BeCHa 3BblAyCbifb
3 NMyHaWe NTalloOK BeCcHa 1cnbiB npuuwna yxe 3BbiAaycbinb
4 NyHauWe npuiwna yxe BeCHa NTaWOK icnbiB 3BbiAycbinb
5 3BblAyCbiNb MNTAWOK yXe 1CNbiB npuuwna nyHane BeCHa
6 1CNblB NyHaue yxe NTAWOK Npuuwia 3BblAYyCblNb BeCHA
7 3Bb1lAYCblNb YyXe nNpuuwna nyHanWe 1CNblB NTAWOK BeCHa
8 npuuwna nyHane 3BbiAaycbifnb yXe 1CNbiB MNTAWOK BeCHA
9 icnbiB NyHawe yxe npuuwna nTawor 3BblAyCbifb BeCcHa
10 yXe npuawna 3BblAyCbiNb 1CNbliB BeCHAa NTAWOK NyHaune
11 1CNblB yXe BeCHA Mpuuwna nNTawor 3BblAyCblNb NAyHawue
12 yXe BeCHa 3BblAyCblfb 1CMblB Mpuuwia MATAWOK NyHaue
13 BeCHa NTawor 3BblAyCbinb npuAwna icnbiB yXe nyHaue
14 NTaWoOK npuiwna 3BbiAaycbinb icNbiB yXe BecHa nyHane
15 3BblAyCblNb BeCHA NTAWOK Npuiwna yxe icnbiB NyHaune
16 BeCHa NTawor 3BblAyCblAb NpuuwIa yxe 1CNblB yHawue
17 npuuwna nTawor 3BblAYyCblNb yXe 1CNblB BeCHa /yHawue
18 yXe nTawor 3BblAyCbinb 1CNblB BeCHa Mpuuwna nyHaue
19 yXe BeCHa 3BblAyCbifb 1CMblB NTAWOK NpuAwnia nyHaune
20 NTAWOK 1cNbiB BeCHa 3BblAyCbifNb yXe nNpuiwna nyHane
21 icnbiB NTAWOK YyXe Mpuiwnia BeCHa 3BbiAyCbinb NnyHaune
22 NTAWOK 1CNblB BeCHa 3BblAYyCbl/Nb /iyHale npuuwna yxe
23 3BbilAyCbiNb NTAWIOK BeCHa 1CnNblB nNpuuwna nyHaue yxe
24 icnbiB NyHanme BeCHa NTAWOK Npuiwna 3BbiAyCbinb yxe
25 icnbiB NyHane BecHa Npuiwna ntawor 3BblAyCbinb yxe
26 3BblAyCbiNb BeCHa NTAWOK Npuiwna nyHae icnbiB yxe
27 NTAWOK NpuAwnia nyHauwe 3BblAyCblNb BeCHa 1CNblB yXe
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28 BeCHa 3BbiAyCbiNnb yxe nyHanWe npuiwnia icnbiB NTaAWOK
29 yXe nyHane BeCHa 3BbiAyCbinb npunwna icnbiB NTAWOK
30 BeCHa yXe 3BblAyCblnb Mpuuwna 1cnblB NyHaue NTaWOK
31 npuiwna icnblB yxe 3BblAyCblNb BeCHa NyHale NTaWOK
32 icnbiB 3BbiAyCbiNb BeCHa yXe npuuwna nyHane NTaWoOK
33 icnbiB 3BbiAyCbiNb yXe BeCHa Npuiwnia nyHane nNTaWOK
34 icnbiB npuiwna 3BbiAyCbisib BECHA YyXe NyHanWe NTawok
35 BeCHa yXe 3BblAyCblNb MTAWOK 1CNblB NAyHane npunwna
36 yXe BeCHa 3BblAyCbl/fb NTAWOK 1CNblB NyHane npuuwna
37 NMiyHaWe NTalWloK yXe BeCHa 3BbilAyCbinb icnbiB npuuwna
38 NTAaWlOK 1cnbiB BeCHa 3BbiAyCbinb yXxe nyHane npuunwna
39 yXe BeCHa 3BblAyCbifb 1CMNblB NTAWOK NyHane npunwna
40 BeCHa 1CNblB yXe 3BblAyCblab NyHane NTAWOK Mpuuwna
41 BeCHa 1CNblB 3BblAyCblNb yXe NTAWOK NyHane npunwna
42 icnbiB 3BblAyCbiNb BeCHa YyXe NTAWOK /yHane npuunwna
43 icnbiB 3BbiAyCbiNnb yXe BeCHa NTAWOK fyHane npuunwna
L icnbiB NTawor 3BbiAyCbifNlb BeCHa yXe NyHahe npunwna
45 BeCHa /lyHaue yxe NTAaWoK npuiwna 3BblAyCblinb 1CNbiB
46 BeCHa 3BblAyCblNb yXe NyHauWe NTAWOK MNpuuwna 1icCnbis
47 yXe NyHale BeCHa 3BblAyCbiNnb NTaWoOK Mpuhwna icnbis
48 NTaWOK Npunwna nyHane 3BbiAyCbiNb yXe BecHa icnbiBb
49 BeCHA NyHaWe yxe npuiwna nrawor 3BblAyCbinb 1CnbiB
50 3BblAyCbiNb MpUAWNA BeCHA yXe NTAWOK /yHane 1icnbib

Byab nacka, BKaxiTb BapiaHT (Akun Bu 6axaeTe, wWob BiH cTaB pe3ynbTywUUM PAAKOM) 33 WOr0 HOMEPOM.

1

AKuo 6axaeTe 3anyctutu nporpamy (dyHKUiO) peKypCUBHO, 3MiHWWUM CMONyuYeHHA cniB Ta 6ykB, BBeAiTb TYyT
3aK0A0BaHNUN PAAOK iHTepnpeTaTopa. AKwo 6axaeTe He BMKOpUcToByBaTu nporpamy (dyHKuil) pexkypcusHo,
NMPOoCTO HAaTUCHiTb Enter.
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23
1 NTAWOK MpuAWnayxeBecHa 1cnbiB nyHanme 3BbiAyCbinb
2 NyHane npuuwnayxeBecHa NTaWOK 1CnNblB 3BblAyCbinb

Byab nacka, BKaxiTb BapiaHT (Axkui Bu 6axaeTe, Wo6 BiH CTaB pe3ynbTyluuMM PAAKOM) 33 MOr0 HOMEPOM.

1

Ao 6axaeTe 3anyctutu nporpamy (dyHKUiWO) peKypCUBHO, 3MiHWWUM CMOMYUYEeHHA CNiB Ta 6yKB, BBeAiTb TYyT
3aK0J0BaHMN PAAOK iHTepnpeTaTopa. AKWO 6axaeTe He BukopucToByBaTu nporpamy (HyHKUiW) peKypcusHO,
NPOCTO HaTUCHiTb Enter.

021

1 NyHane npuinayxeBecHanTalWoOK 1cnbiB 3BbiAyCbinb

Byab nacka, BKaxiTb BapiaHT (axkuin Bu 6axaeTe, wob BiH cTaB pe3ynbTyluMM PAAKOM) 3a MOr0 HOMEPOM.

1

Akwo 6axaeTe 3anycTutu nporpamy (DyHKUiW) peKypCMBHO, 3MiHWOWUYM CMOMYyUYEeHHA cniB Ta 6yKB, BBeAiTb TyT
3aK0[0BaHMN pAAOK iHTepnpeTaTopa. fAKwo 6axaeTe He BuUKopucToByBaTu nporpamy (dyHKUiW) peKypcuBHO,
MPOCTO HAaTUCHiTb Enter.

NyHane npuuwnayxeBeCcHanTaWoOK 1CNblB 3BblAyCblfb

So you can suggest the following line:

NyHae: "Mpunwna yxe BecHa ntawok”, — i cnis 3siaycinb (It should be added that a certain level of figurative thinking and associa-
tivity is required to understand such a line).

If you look at the initial output, it was line 4. But it could be 50, the program does not organize the data in this mode, but instead
of 5040 options in the first stage offers only 50 (you do not need to read all, generally speaking), and then much less.

The thoughtful reader will notice that the line is ambiguous, because it is impossible to say unequivocally whose singing and whose
direct speech are. Generally speaking, if you stick only to phonetic properties, it increases the ability to compose such lines, but you
can not strictly stick to phonetic properties, then at a certain stage you can choose the option that is best from a semantic point of
view.

Another example.
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lineVariantsG3 +r +d 56.csv +u 01 GHK32 BecHa { yxe / Bxe } npuvwna i cnis nTawok { nyHae / 3Byuntb } \

3Bigycinb

0

1 nTawor 3BYuMTb 1CMblB BXeNpuuwna BeCHa 3BblAyCbinb
2 NTAWOK 1CNblB 3BYUYUTb BXeNnpuuwia BeCHa 3Bbigycbinb
3 nTawor 3BYuMTb BXenpuiuwna icnbiB BeCHa 3BblAyCbinb
4 nTawor 3BYYUTb BXeNpuuwna BeCHa 1cCnbiB 3BblAyCbifb
5 NTAWOK BXenpuuwna BeCHA 3BY4YUTb 1CMblB 3BblAYyCblnb
6 NTAWOK BXenpuuwna 3By4Ynab 3BblAyCbllb 1CNblB BeCHA
7 3BbilAlyCbiNb BeCHa BXenpuuwna icnbiB MTaWOr 3BYy4YuTb
8 3BbiZlyCbiNb BeCHa NTAWOK BXenpuiwna icnbiB 3BYy4YuUTb
9 NTAWOK BXenpuuwna BeCHa 3BblAyCbiNb 1CMbiB 3BYYUTb
10 3BblAYCblNb NTAWOK BeCHAa 3BYYNTb 1CNblB BXenpuuwna
11 nTawor 3ByuuAb 3BblAyCblNb 1CNblB BeCHa BXenpuuwna
12 3BbilAlyCbiNb BeCHa 3BYUYWTb BXenpuuwna icnbiB NTalWoOK
13 3BbiZlyCbinb BeCHa 3BYUWTb 1CMNbiB BXenpuuwna nTawok
14 3BYUYNTb NTaWoOr 3BblAyCblNb BXenpuuwia BeCHa 1CnbiB
15 nTawor 3BblAYyCblfb 3BY4YUTb BXEMPUMWIA BeCHa 1CnNbis
16 NTAWOK BXenpuuwna BeCHa 3By4YuAb 3BblAyCblNb 1CNbiB
17 nTawor 3BblAyCbiNnb BXenpuuwna 3BYy4YUTb BeCHa 1CnbiB

Byab nacka, BKaXiTb BapiaHT (Axkun Bu 6axaeTe, wob BiH CTaB pe3ynbTywuuM PAAKOM) 3a WOr0 HOMEpPOM.

1

AKuo 6axaeTe 3anyctutu nporpamy (dyHKUi) peKypCUBHO, 3MiHWKWUM CMONyyYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0/l0BaHMN pAAOK iHTepnpeTaTopa. fAKwo 6axaeTe He BuMKopucToByBaTu nporpamy (dyHKUiw) peKypcuBHO,
NPOCTO HAaTUCHiTb Enter.

012

1 BeCHa 3BblAyCbifb NTAWOr3BYYUTb BXenpuuwna 1CnbiB

2 NTAWOr3BYYUTb 1CMNblB BXENpuUUWIa BeCHa 3BblAyCblnb
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Byab nacka, BKaxiTb BapiaHT (axkuin Bu 6axaeTe, wob BiH cTaB pe3ynbTyluMM PAAKOM) 3a MOr0 HOMEPOM.

2

Akuo 6axaeTe 3anycTtutu nporpamy (dyHKUi) peKypCUBHO, 3MiHWKWUM CMONyuYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0A0BaHWUN PAAOK iHTepnpeTaTopa. fAKwWo 6axaeTe He BMKOpUCTOBYBaTW nporpamy (dyHKuUil) peKypcusHo,
NPOCTO HAaTUCHi1Tb Enter.

021

(/ Bu Bkasanu BnactuBocTi(icTb) Ta AianasoH(m) Ans HMX Taki, wWo ANA AAHUX CNiB Ta IX CnofyyeHb BapiaHT
Hemae. CnpobyiTe 3MiHMTU napameTpu BUKNUKY nporpamu (6i6niotekmn) /)

1 NTAallOK BeCHa 1CNbiB BXenpuiuwna fyHawe 3BbiAaycbinb

2 NTAaWlOK 1cnbiB BeCHa BXenpuiuwna fyHanWe 3Bbiaycbinb

3 BXenpunwnia fnyHane NTAWOK 1cnblB BeCHa 3BbiAyCbifb

4 NnyHane BeCHa BXenpuuwna icnblB NTawor 3BbiAyCbinb

5 NTAWOK BXeMnpuiuwna BeCHa NyHane 1CNblB 3BblAyCbinb

6 BXENpuulia nyHaWe NTAWOK BeCHa 1CNbilB 3BbilAyCbifb

7 3BbiZlyCbiNb NyHane NTAWOK 1CMbiB BXenpuuwna BecHa

8 nTawor 3BblAyCbinb BXenpuuwna nyHane icnbiB BecCHA

9 NTAWOK BXenpuuwna nyHawe 3BblAyCblfb 1CMblB BeCHA

10 3BblAYCblNb BeCHA NTAWOK BXenpuuwna 1CnbilB NyHaue
11 NTAWOK BXenpuuwna BeCHa 3BblAyCbiNb 1CNbiB NyHaue
12 3BbiAlyCbiNnb NyHanWe NTAWOK 1CNbiB BeCHa BXenpuuwna
13 nTawor 3BblAyCbinb NyHale 1cnbiB BeCHa BXenpuuwnia
14 nyHane 3BbiAyCbiNnb BXenpuuwia icnbiB BeCHa NTaWoK
15 BXenpuiwna 3BblAyCblNb /yHaWe BeCHa 1CNblB MTAWOK
16 3BblAyCbiNb NyHanWe NTAWOK BeCHa BXenpuuwna icnbiB
17 nTawor 3BbiAyCbinb BXenpuuwna BeCcHa NyHanWe icnbis
18 nTawor 3BblAyCbifb BXeNpuuwna nyHanWe BeCHa icnbis

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wWob BiH CTaB pe3ynbTyWUYUM PAAKOM) 3a MOro HOMEPOM.



58

4

AKwo 6axaeTe 3anycTtutu nporpamy (byHKUil) peKypCMBHO, 3MiHIOlOUM CMONyyeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0A0BaHUN PAAOK iHTepnpeTaTopa. fAKuwo 6axaeTe He BuUKOpuUcToByBaTW nporpamy (dyHKUil) pekypcusHo,
NPOCTO HAaTUCHiTb Enter.

nyHane BeCHa BXenpuuwna icnbiB nTawor 3BbiAycCcbinb

1 nTawor 3BYy4YMTb MpuiwNa BeCcHa 1CnbiB yxe 3BblAyCbinb
2 yXe NTaWoK Mpuuwna BecCHa 3BYYWTb 1CNblB 3BblAYCblNb
3 nTawor 3BYy4YuTb NpuUiWNa BeCHaA yXe 1CNblB 3BblAyCbinb
4 3BYUMTb MNTAWOK NpuMwWia yxe BeCHa 1cnbiB 3BbiAycbinb
5 BEeCHa 1CMblB yXe MTawor 3By4YuTb MNpuiwna 3BbiAycCbinb
6 npuiwna 3BblAyCbiNb NTAWOK 1CNblB 3BYUYUTb YXe BeCHA
7 nTawor 3BblAyCblNb MNpuWWAA 1CNblB 3BYUUTb YXKe BeCHA
8 NTAWOK NpuAWwMa 1CNblB 3BblAYyCbllb 3BYUUTb YXe BeCHA
9 NTAWOK 1CNblB Npuuwna 3BbiAyCbiNb 3BYUUTb YyXe BeCHa
10 NTAWOK 1CcNbiB 3BbiAyCbinb Npuinwna yxe 3BY4YUTb BeCHa
11 npuiwna nTawor 3BblAyCbiNb 1CNblB YyXe 3BYUYUTb BeCHA
12 nTawor 3By4YuAb 3BblAyCblNb 1CNblB YXe Npuuwia BecCHa
13 npuuwna 3ByuuAb 3BblAYCblfb 1CMblB yXe MNTAWOK BeCHA
14 3BYUMTb MNpuUiWIa MNTAWOK yXe 1cnblB 3BbiAyCbiNnb BecCHa
15 nTawor 3BblAyCbiNb 3BYUWTb YyXe Npuuwna icnbiB BecHa
16 yXe 3BbiAycCcbinb BeCHa npuiwna icnbiB NTaWoOr 3BY4YUTb
17 npuiwna BecCHa 3BbilAyCbifb yxe 1CNbiB NTawor 3BYYWUTb
18 npuuwna yxe 3BblAyCbl/b BeCHAa 1CNblB NTawor 3BYYWUTb
19 npuuwna yxe 3BblAyCblfb 1CMblB BeCHAa NTawWor 3BYYWUTb
20 BeCHa icnbiB 3BbiAyCbiNb npunwna yxe nrawor 3BY4YUTb
21 NTaWOK 1cnbiB nNpuhwna BeCHa 3BbiAyCbiNb yXe 3BYUYUTb
22 nTawor 3BbiAyCbinb npuuwna 1CnbiB BeCHa YXe 3BYUYUTb

23 npuuwna 3BblAyCbl/b NTAWOK 1CNblB BeCHAa YyXe 3BYUYUTb



24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
bt
45
46
47
48
49
50
51
52

npuuwna nTawor 3BbiAyCbiNb 1CNbiB yXe

BeCHa

BeCHa npuiwna nNTaWoK yxe icnbiB 3BblAyCbinb

npuuwna nTawor 3BblAyCblNb yxe 1cnbis

Be€CHa

npuuwna BecCHa yxe nTawor 3BblAyCblNb 1CNbiB
npuuwna yxe BeCHa NTawor 3BblAayCbinb 1cnbiB
npuuwna yxe nNTawor 3BbiAgyCbinb BeCHa 1CnbiB
3BblAyCblNb MNTAWOK YyXe BeCHa 1cnbiB npunwna
BeCHa 1CMblB 3BblAYyCblAb NTAWOK YyXe npuuwna
BeCHa 3BblAyCbiNb 3BYUYWTb MTAWOK 1CMblB MNpuUwWIA yXe
3Bb1lAyCbiNb NTaWOK BeCHa 3BYYUTb 1CMbiB Mpuuwna yxe
nTawor 3ByYyuAb 3BblAyCbiNnb 1CNblB BeCHa npuuwna yxe
NTAWOK 1CNblB Npuiwna 3BbiAyCbiNb 3BYUUTb BECHA Yxe
npuuwna 3ByuumAb 3BblAYCblNb 1CMblB BeCHAa MNTAWOK YyXe
npuuwna BecCHa 3BYYWTb MNTAWOr 3BblAYyCblNb 1CMNblB yXe
npuuwna 3BYUYNTb BeCHa NTawor 3BbiAyCbinb 1CNbiB yxe
npuiwna 3BYYNTb NTawWor 3BbiAyCbiNb BecHa icCnNbiB yxe
npuiwna nTawor 3ByuyuAab 3BblAyCblNb 1CNbiB BeCHa Yyxe
npuuwna nTawor 3BblAYyCblNb BeCHA 1CMblB 3BYUUTb YyXe
npuuwna nTawor 3BblAYyCbliNb 1CNblB BECHA 3BYUYUTb yxe
npuiwna 3BblAYyCbiMb MNTAWOK 1CMblB 3BYUUTb BECHA YXe
nTawor 3BblAyCbiNnb 3BYUWTb BECHA MNpuilina icnbiB yxe
nTawor 3BYy4YMTb BeCHA NpuMwna 3BbiAyCbinb 1CNbiB yXe
nTawor 3BbiAgyCbinb npuiwna icnbiB 3BYUYUTb BECHA Yyxe
NTAWOK NpuAwMa 1CNblB 3BblAYyCbllb 3BYUUTb BECHA YyXe

3BYyUYUTb BECHA YyXe npuuwna 3BblAyCblNb
3Bb1lAyCbiNb 3BYUUTb YyXe BeCHa npuunwna
3BYYUTb YyXe BeCHa npuuwna 3BbiAaycCbinb
3BblAyCbiNb yXe 3BYUNTb BeCHa npunwna
npuuwna BecCHa 3By4Yuab 3BblAYyCblfb yxe

icnbiB
icnbiB
icnbiB
icnbiB
icnbiB

3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTDb
3BYUUTb
3BYUUTDb
3BYUUTDb
3BYUUTDb

NTaWwoK
NTalloOK
NTalloOK
NTalloOK
NTaWwoK
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

npunwna
npunwna
npunwna
npunwna

3BYYUTb BeCHA 3BblAyCbifb yXe 1CMbiB
3ByuMab 3BbiAycbinb yxe icnbiB BecHa
3BYUNTb yXe 3BblAYyCblNb 1CNblB BeCHa
BECHA yXe 3ByuumAab 3BbiAycCbifb 1CNbiB

3Bb1lAyCbiNb Npunwna yxe BeCHa 3BYUUTb 1CMbiB

npunwna
npunwna
npunwna
npunwna
npuinwna
npuinwna
npunwna
3BYUUTDb
3BYUUTDb
3BYyUNUTDb

yXe BeCHa 3ByuuAb 3BblAyCbifb 1CMNbiB
yXe 3Byuuab 3BbiAycCcbinb BecHa icnbiB
BEeCHa 3BblAyCblNb yXe 1CNblB 3BY4YUTb
yXe 3BblAyCblNb BeCHa 1CNbiB 3BYy4YuUTb
BeCHA 3BYy4YWab 3BbiAyCbinb 1CNbiB yxe
3BYUMTb BECHA 3BbiAgycbinb icnbiB yxe
3ByunAb 3BbilAyCbliNnb 1CNblB yXe BeCHA
BEeCHa 3BblAyCblNb yxe 1CnNblB npuuwna
yXe 3BblAyCbiNb BeCHa 1CnNblB npuuwna
yXe 3BblAyCbiNb 1CcnNbiB BeCHa npuuwna

BECHA yXe 3BblAyCbiNnb 3BYUWTb 1iCMbiB
3BbiAyCbiNnb yxe 3BYUWTb icnbiB BeCHa
BECHa 1CMNblB yXe 3ByuumAb 3BblAYyCblfb
3BYUNTb BECHa YyXe NnTawor 3Bbifgycbinb
3BYUNTb YXe BeCHa NnTawor 3BblAyCbinb

npunwna
npunwia
npunwna
icnbiB
icnbis

3BYUMTb YyXe NTaloK BecHa icnbiB 3BbiAyCbinb
3BbiAyCbiNnb yXe 3BYUYWTb BeCHa NTaWOK icnbis

nTawor 3BYy4YMTb BeCHA 3BbiAyCbifnb yxe

icnbis.

nTawor 3By4yuAb 3BblAYCblNb yXe 1CNblB BecCHa
nTawor 3BYy4YUTb YXe 3BblAyCblNb 1CNblB BeCHa
3Bb1lAyCbiNb NTAlWIOK yXe BeCHa 1CNbiB 3BYUYUTb
nNTawor 3BYUWTb BeCHA 3BbiAycCbiNnb icnbiB yxe
nTawor 3Byyuab 3BbiAyCbiNnb 1CNbiB YyXe BeCHA

3BYyUYMTb BECHA 3BblAYyCblfb YyXe 1CMblB

NTalWoK

NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWwoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK
NTaWoK

npunwna

npunwna
npuinwna
npunwna
npunwna
npunwna
npunwna
npuinwna
npunwna
npunwna
npunwna
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82 3BYYUTb yXe 3BbiAyCbiNb BeCHa 1CMNblB NTAWOK Npunwia
83 3BYUNTb yXe 3BbiAyCbinb 1CNbiB BeCHa NTAWOK Mpuuwna
84 BECHAa yXe 3BblAyCblAb 3BYUWTb 1CMblB NTAWOK Mpuuwnia
85 3BblAYCblNb yXe 3BYUYWTb 1CNblB BeCHA MNTAWOK Npuuwnia
86 BeCHa 1cnblB yXe 3ByuuAb 3BbiJyCbiNb NTAWOK MNpuilia
87 nTawor 3ByuyuAb 3BbiAyCbiNb BeCHa YyXe Npuiwna icnbis
88 nTawor 3BYy4YMTb BeCHA 3BbiAyCbifnb yxe npuiwna icnbis
89 nTawor 3BblAYyCblNb 3BYYUTb YyXe MNpuuwaa BeCHa 1CMblB
90 nTawor 3BblAYyCblNb BeCHA YXe Npuawia 3By4YUTb 1CMNblB
91 nTawor 3BblAyCbiNb 3BYUWTb BECHA MNpuilia yxe icnbiBs
92 nTawor 3BYy4YMTb BeCHa Npunwna 3BblAyCbifb yXe 1CMNbiB
93 3BblAyCblNb 3BY4YUTb BECHA Npuiwna yxe NTAWOK 1CNbiB
94 npuuwna BecCHa 3BblAyCblNlb 3BYUUTb YXe NTAWOK 1CMblB
95 npuuwna BecCHa 3Byuuab 3BblAyCbil/lb yXe NTAWOK 1CMNblB
96 npuuwna 3Byuynab 3BbilAyCbiNb BeCHa YyXe MNTAWOK 1cnbiB
97 npuuwna 3BYUMTb BECHA 3BblAyCbifb yXe NTaAWOK 1CMbiB
98 npuiwna yxe 3BblAyCblNb 3BYUYUTb BeCHA NTAWOK 1CMbiB
99 npuuwna 3BblAYyCbl/b BECHA yXe MTawor 3By4YuTb 1CMblB
100 npuuwna BecCHa 3BYYWTb NTAWOr 3BblAYCbl/fb YXe 1CMNblB
101 npuuwna 3BYUYNTb BeCHa NTawor 3BbiAyCbinb yxe 1cnbiB
102 npuiwna 3BYYWTb NTaWoOr 3BbiAyCbinb BeCcHa yxe icnbiB
103 npuuwna BecCHa NTawor 3BYUMTb yXe 3BblAyCbifnb 1CNbiB
104 npuiwna nTawor 3By4yuab 3BbiAyCbiNb yxe BecCcHa icnbis
105 npuuwna BecCHa 3BblAyCblfNb MTAWOK YyXe 3BYy4YUTb 1CMblB
106 npuuwna NTaWOK BeCHAa 3BblAYyCbl/b YXe 3BY4YUTb 1CMNbilB

Byab nacka, BKaXiTb BapiaHT (Axkuin Bu 6axaeTe, wWob BiH CcTaB pe3ynbTyWUUM PAAKOM) 3a WOro HOMEPOM.

16

Akwo 6axaeTe 3anycTutu nporpamy (dDyHKUiW) peKypCcMBHO, 3MiHWWUM CNOMyUYeHHA cniB Ta 6ykB, BBeAiTb TyT
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3aK0A0BaHUN PAAOK iHTepnpeTaTopa. fAKwo 6axaeTe He BMKOpUcCToByBaTu nporpamy (dyHKuil) pexkypcusHo,
MPOCTO HAaTUCHiTbL Enter.

567

1 yXe 3BblAyCblfNb BeCHa MNpuuwna 1CNblBNTAWOr3BYUYNUTb
2 npuilna BeCHa 3BbiAyCbinb yXe 1CNbiBNTaWOr3BYUUTb
3 npuuwna yxe 3BbiAyCblNb BeCHa 1CNblBNTAaWOr3BYUYUTb

Byab nacka, BKaxiTb BapiaHT (axkuin Bu 6axaeTe, uwob6 BiH CcTaB pe3ynbTyluMM PAAKOM) 3a MOr0 HOMEPOM.

2

Akwo 6axaeTe 3anycTutu nporpamy (DyHKUiW) peKypCcMBHO, 3MiHWWYM CMOMYyUYeHHA cniB Ta 6yKB, BBeAiTb TyT
3aKOA0BaHMN PAAOK iHTepnpeTaTopa. fAKwo 6axaeTe He BMKOpUcCToBYBaTu nporpamy (dyHKuil) pexkypcusHo,
MPOCTO HAaTUCHiTb Enter.

012

1 npunwnaBecHa 3BblAyCblflb yXe 1CNblBNTAWOM3BYUUTb

Byab nacka, BKaxiTb BapiaHT (Axkun Bu 6axaeTe, wWob6 BiH CTaB pe3ynbTylouuM PAAKOM) 3@ MOr0 HOMEPOM.

1

Ao 6axaeTe 3anyctutu nporpamy (DyHKUiWN) peKypCUBHO, 3MiHWWUM CMOMYUYeHHA CNiB Ta 6yKB, BBeAiTb TYyT
3aKO0BAHUN pPAAOK iHTepnpeTaTopa. AKuo 6axaeTe He BukopucToByBaTu nporpamy (dyHKUiW) peKypcuBHO,
NPOCTO HAaTUCHiTb Enter.

npuuwnaBecHa 3BbilAyCbifb yXe 1CNblBNTAWOr3BY4YUTb

npuiwna nyHame NTaWOK 1CNblB yXe BeCHa 3BblAyCbifnb
NnyHane npuuwna yxe MNTAWOK 1CNblB BeCHA 3BblAyCblfb
npuuwna nyHanwe NTAWOK yxe 1CnNblB BeCHa 3BblAyCblnb
npuiwna NTaWoOK yXe NyHanWe 1cnbiB BeCHA 3BbiAycbifnb
npuuwna nyHanwe BeCHa 1CNbiB yxe nTawor 3BbiAyCbinb
NTAWOK 1cNblB Npuiwna BecHa NyHaihe yxe 3BblAyCbifnb
NnyHanme npuuwna BeCHa NTAWOK 1CNblB YyXe 3BblAYCblfb

NO U P~ WDN



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

npuuwna nyHane NTaWOK BeCHa 1CMblB yxe 3BblAyCbinb
npuiwna 3BblAyCbiNb NTAWOK 1CNbiB /lyHane yxe
nTawor 3BblAYyCblNb MNpUWWNA 1CNblB /IyHane yxe
NTAWOK NpuAwna 1CNblB NyHaWe yxe 3BblAYyCblfb
3BblAyCbiNb npunwna nyHane NTaWoOK 1CnNbiB yxe
3BblAyCbiNnb NAyHaWe nNpuawna NTaWoOK 1iCnNbiB yxe
3BblAyCblNb NTAWOK fyHale npuiwna icnbiB yxe
npuuwna nTawor 3BblAYCblNb yXe 1CNblB fyHaune
npuuwna nTawor 3BblAYyCblNb 1CNblB yXe JfyHaune
NyHanWe NTaWoK yXe 3BblAyCbinb 1cnbiB npuuwna
3BbilAyCbiNnb NyHanWe NTAWOK icnbiB yxe
nTawor 3BbiAyCbinb NyHane yxe 1CnNbiB
nTawor 3BblAYyCblNb NyHaWe 1CNblB yxe
NnyHane npuuwna yxe 3BblAyCblnb 1CNblB
3Bb1lAyCbiNb NyHane npuuwna icnbiB yxe

npuiwna
npunwna
npunwna
npunwna
npunwna
npuinwna
npunwna

yXe 3BblAyCbinb nyHaWe icnbiB
3BbiAyCbinb nyHane yxe icnbiB
3BblAYyCblNb NyHaWe 1CNblB Yyxe
yXe 3BblAYyCblNb /yHale NTalWoK
3Bb1lAlyCbiNb NyHane yxe NTalWoK
3BbilAlyCbiNb NyHane NTAWOK YyxXe
yXe nTawor 3BbiAgyCbinb NyHaune

nTawor 3BbiAyCbinb NyHane npuuwna yxe
yXe 3BblAyCbl/b BeCHa Mpuuwna 1icnbis

npunwna
npuinwna
npunwna

BeCHa 3BblAycCbifb yXe icnbiB
yXe 3BblAyCbinb BecHa icnbiBg
yXe 3BblAycCbinb icnbiB BecCHa

BeCHa 1cnbiB 3BbiAyCbinb npunwna yxe
NTAWOK 1CNblB MNpuMWAA BeCHA 3BblAYyCblNb yxe

npuuwna
npunwna
npunwna
NTawokK
NnTawWoK
NTawWoK
NTawWoK
NTawokK
icnbiB
icnbiB
icnbiB
icnbiB
icnbiB
nTawokK
nTawokK
NTaWoK
NTaWoK
nTawokK

BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BECHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
BeCHa
nyHaune
nyHaue
nyHaune
nyHaune
nyHaune
nyHaune
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37
38
39
40
41
42
43
bt
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

nTawor 3BbiAyCbinb Npuiwna iCnbiB BeCHa yXe nyHaue
npuiwna 3BblAyCbiNb NTAWOK 1CNbiB BeCHAa Yyxe NyHahe
npuuwna nTawor 3BblAyCblNb 1CNblB YXe BeCHa NyHawue
BEeCHa MNpuiwna NTAWOK yXe 1CnblB 3BblAyCblNb NAyHawue
npuiwna nTawor 3BbiAaycbinb yXe 1CnblB BeCHa nyHawue
npuuwna BecCHa yxe nTawor 3BblAyCbifb 1CNblB NyHawue
npuiwna yxe BeCHa NTaWor 3BbiAyCbinb icnbiB NyHane
npuuwna yxe NTawor 3BblAyCblNb BeCHa 1CMblB NyHawue
3Bb1lAYCblNb NTAWOK YyXe BeCHa 1CnblB npuuwnia nyHaue
BeCHAa 1cnblB 3BblAyCbiNb NTAWOK YyXe Npuilia nyHane

3BbilAyCbiNnb NyHaWe NTAWOK icnbiB BecCcHa npuunwna
nTawor 3BbiAyCbinb NyHanWe 1CnNblB BeCHa npuiwna
3BblAYCblNb fyHaWe npuuwna 1CnblB BeCHA NTAWOK
npuuwna BecCHa 3BblAyCblflb /yHanWe 1CMNblB NTAWOK
npuiwna 3BblAyCblfb MyHaWe 1CNblB BeCHa NTalOK
NyHanWe npuiwna BecHa nTawor 3BbiAgycbinb icnbiB
NnyHaWe npuniwna BeCHa NTAWOK 1cCnbiB 3BblAyCbinb
3BblAYyCblNb NAyHaWe nNpuuwia NTAWOK 1CNblB BeCHa
npuuwna BecCHa 3BblAyCblNb NAyHaWe NTAWOK 1CNbilB
npuuwna nyHane NTalWOK BeCHa 1cnbiB 3BbiAycCbinb
3BblAyCbiNb npunwna nyHanme NTallOK icnbiB BeCHa
npuuwna nyHanWe NTaWoOK icnbiB BeCHa 3BbiAyCbifb
npuiwna BecCcHa NTawor 3BbiAyCbinb NyHanme icnbis
npuuwna nTawor 3BblAyCblNb BeCHA 1CMblB NyHawue
npuuwna nTawor 3BblAyCblNb 1CNblB BeCHa /yHawue
npuiwna 3BblAyCbiNb MATAWOK 1CNbiB NyHanWe BecHa
NyHane NTaWOK BeCHa npuiwna 3BbiAycCcbinb icnbis
3BblAyCblNb MNTAWOK SlyHaWe npuiwna icnbiB BecCHa
nTawor 3BblAyCblNb NpuWwNa 1CNblB /yHane BeCHA

yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
yxe
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67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

NTAWOK Npuiwna icnblB NyHaWe BeCHa 3BblAyCbinb yxe
BeCHa 3BbilAyCbinb yxe npuiwna icnblB fyHane
3BblAYCblNb /yHaWe Npuuwna BeCHa yxe 1cnbis
NnyHane npuuwna yxe 3BblAyCbinb 1CNblB BeCHA

npunwna
npuuwna
npunwna
npunwna
npunwna
npuinwna
npuiwna

3BbilJlyCbiNb NyHane yxe BeCHa 1cnbiB
3BbiAyCbiNnb NyHaWe yxe icnbilB BecCHa
BeCHa yXe 3BbiAyCbiNnb nyHahe icnbis
yXe 3BblAyCblNb NAyHaWe 1cCnblB BeCHA
BeCHa 3BblAyCblNb yxe 1cnblB NyHaue
yXe 3BblAyCbinb BecHa icnbiB NnyHaune
yXe BeCHa 3BbifAycbinb icnbiB nyHaune

3BblAyCblNb NyHale npuiwna 1iCnblB BeCHA Yyxe
3BblAYyCblNb AyHawWe nNpuuwna 1CnblB yXe BeCHa

npunwna
npunwna
npuiwna
npunwna
npunwna

BeCHa 3BblAyCblNb NyHanWe 1CNblB Yyxe
NyHaWe BeCHa 1cnblB yXe 3BblAyCbifb
3BbiAlyCbiNnb NyHanWe icnbiB BeCHa Yyxe
3BbiAyCbinb NyHahe icnbiB yxe BecHa
BEeCHAa 3BblAyCblNb 1CNblB yXe NyHaue

3BblAYyCblNb BeCHa NyHaue yxe 1cnbis
NyHanWe 3BblAyCbinb BeCHa yxe 1cnbiB
NyHanWe BecHa 3BbiAycbinb yxe icnbiB
NyHane yxe BeCHa 1cnbiB 3BbiAycCbifnb
3BblAyCblNb BeCHA yXe /yHanme icnbis
3Bb1lAYyCblNb YyXe NyHalne BeCHa 1CNbilB
yXe fyHane 3BblAycCbiNnb BeCHa 1cCnbiB
3BbilAyCbiNb yXe nyHaWe icnbiB BecCHa
3BbiAyCbiNnb BeCHa yXe 1CcnbiB NyHaue
BeCHa yXe icnbiB nyHame 3BblAyCbinb
yke 1CnblB NyHane 3BblAyCblfb BeCHA

npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
npunwna
npunwna

NTaWokK
NTaloK
NTaWoK
NTalWokK
NTalWokK
NTaWokK
NTalWoK
NTaWoK
NTaloK
NTalWokK
NTaWokK
NTalWoK
NTalWoK
NTaloK
NTalWokK
NTaWokK
NTaloK
NTaloK
NTaloK
NTalwokK
NTaWokK
NTaloK
NTaloK
NTalWoK
NTalWokK
NTalWokK
NTalWokK
NTaloK

65
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95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

3BbiAyCbinb BeCHa NyHane icnbiB yxe
icnbiB NyHake 3BbiAyCbinb BeCHa yxe
3BblAYyCblNb 1CNblB YyXe /iyHane BeCHA
3BblAYyCblNb BeCHAa NyHaue yxe NTaWOK
BeCHa 3BblAyCbinb yXe NTaWoK icnbiBb

npunuwna nTawok
npuuwna nNTawok
npuuwna nTawok

icnbis
nyHaune

NyHane NTaWOK yXe 3BbiAycCcbifnb 1cnbiB BecHa

nTawor 3BbiAycCbinb
nTawor 3BblAyCblnb
3BblAYyCblNb NyHawne
3BbilAyCbiNnb NyHaue
nTawor 3BblAayCbinb NyHaune
nTawor 3BbiAyCbinb NyHaune
3BblAYyCblNb BEeCHa NyHaue yxe 1cnbis
NyHaWe 3BblAyCbinb BeCHa yXe 1cCnNbiB
NyHaWe BecHa 3BblAycCbinb yxe 1cnbiB
NyHane yxe BeCHa 1cnbiB 3BbiAayCbifb
3Bb1lAyCblNb BeCHA YyXe NyHanme 1icnbilBs
3BblAYyCblNb YyXe NyHaWe BeCHa 1cnbis
yXe fyHane 3BblAyCbiNlb BeCHa 1CNbilB
3Bb1lAyCbiNb yXe fyHaWe 1cnbiB BeCHa
3BblAyCbiNb BeCHa yXe icnbiB nyHaune
BECHa yXe icnbiB NyHanWe 3BbiAyCbinb
yXe 1cnblB fyHale 3BblAyCbifb BeCHa
3BblAYyCblNb BeCHA NyHaume 1CNblB yxe
1cnblB NyHaue 3BblAyCbl/lb BeCHa Yyxe
3BblAyCbiNnb 1CNbiB yXe NyHane BecCHa
3BbiAyCbiNnb BeCHa NyHaWe yxe NTaWOK

nyHaune
nyHaune
NTawWwokK
NTaWoK

yXe BecHa

icnbiB

yXe 1CnblB BecCHa
icnblB BEeCHa Yyxe
icnbiB yXe BecCHa
icnbiB BeCHa yxe
icnblB yXe BeCHa

NTaWwoK
NTaWwoK
NTalloK
NTalloK
NTalloK
NTawoK
NTawoK
NTalloK
NTalloK
NTaloK
NTawoK
NTawoK
NTaWoK
NTalloK

npunwna
npunwna
npuuwna
npunwna
npunwna
npunwna
npuinwna
npuuwna
npunwna
npunwna
npunwna
npunwna
npuiwna
npunwna
npunwna
npunwna
npunwna
npuinwna
npuuwna
npunwna
npunwna
npuuwna
npunwna

npunuwna icnbis
yXe BeCHa NTaWoK NyHawWe npuiwna 3BbiAyCbinb icnbib
nTawor 3BblAyCblNb NyHaWe yxe BeCHa npuuwna icnbis



124 NyHane NTaWOK BeCHa npuuwna 3BbilAyCbinb yxe 1cnbiB
125 nTawor 3BbiAyCbinb NyHane npuuwna yxe BecCcHa 1icnbiBs
126 BECHa MNTAWOK Mpuuwna yxe fyHauwe 3BblAyCblnb 1cCnbiB
127 3BblAYCblNb NAyHaWe NpuUAWIa BeCHA yXe MNTaWoK 1CMbilB
128 npuuwna 3BblAyCblNb MyHaWe yxe BeCHa NTalWoK 1cnbiBb
129 npuiwna 3BblAyCblNb NyHaWe yke MNTAWOK BeCHAa 1CnbiB
130 Npuiwna BecCHa yXe 3BblAyCblNnb /yHale NTAaWOK 1CnbiBb
131 npuuwna yxe 3BblAyCblfb NyHaue NTAWOK BeCHa 1cCnbis
132 npuuwna BecCHa Yyxe nTawor 3BblAyCblfb NyHale icnbis
133 npuihwna yxe BeCHa NTawor 3BblAyCbiNb NyHanWe icnbiBb
134 npuiwna yxe nNTawor 3BbilAgyCbinb NyHanWe BecHa icnbiBb
135 NyHaWe npuiwna BeCHa NTawor 3BblAyCbifb yxe 1cnbiB
136 npuuwna BecCHa 3BblAyCblNb NyHanWe NTAWOK yxe 1cCnbiBs
137 npuuwna 3BblAyCbl/b NyHane NTAWOK YXe BeCHa 1cnbis
138 npuiwna BecCHa NTawor 3BbiAaycCcbinb AyHane yxe 1cnbiBb
139 npuuwna NTaWoK BeCHa 3BblAyCbiNb yXe NyHale icnbis
140 NpuAWNa NTAWOK yXe 3BblAyCblnb BeCHA fyHale icnbiBs

67

Byab nacka, BKaxiTb BapiaHT (Akuin Bu 6axaeTe, wWob BiH CcTaB pe3ynbTywuuM PAAKOM) 3@ WOro HOMEPOM.

7

Akwo 6axaeTe 3anycTutu nporpamy (dDyHKUiW) peKYypCMBHO, 3MIiHWOWYM CMOMYyUYEeHHA cniB Ta 6yKB, BBeAiTb TyT
3aK0[0BaHNUN pAAOK iHTepnpeTaTopa. AKWo 6axaeTe He BuUKopucToByBaTu nporpamy (dyHKUiw) peKypcusHoO,
MPOCTO HAaTUCHiTb Enter.

5461723

1 1CNblBNTAWOKYXeNyHane3Bb1lAyCblbNpuuwnaBecHa

Byab nacka, BKaXiTb BapiaHT (Axkuin Bu 6axaeTe, wWob BiH CcTaB pe3ynbTywUUM PAAKOM) 3a WOr0 HOMEPOM.
1
Akwo 6axaeTe 3anycTutu nporpamy (dDyHKUiW) peKypCcMBHO, 3MiHWWUM CNOMyUYeHHA cniB Ta 6ykB, BBeAiTb TyT
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3aK0A0BaHUN PAAOK iHTepnpeTaTopa. fAKwo 6axaeTe He BMKOpUcCToByBaTu nporpamy (dyHKuil) pexkypcusHo,
MPOCTO HAaTUCHiTb Enter.

1 -10

1 1CNblBNTAWOKYXeNyHane3BblAayCblnbnpuiuwnaBecHa

Byab nacka, BKaXiTb BapiaHT (Axkun Bu 6axaeTe, wWob BiH CcTaB pe3ynbTyWUUM PAAKOM) 3a WOro HOMEPOM.

1

Ao 6axaeTe 3anyctutu nporpamy (DyHKULiWO) peKypCUBHO, 3MiHWKWUYM CMOMYUYEHHA CNiB Ta 6YyKB, BBeAiTb TYyT
3aKOA0BaHUN pPAAOK iHTepnpeTaTopa. AKWo 6axaeTe He BukopucToByBaTu nporpamy (dyHKUiW) peKypcuBHO,
NPOCTO HAaTUCHiTb Enter.

1/-10

?: 1CNblBNTAWOKYXeNyHane3BbiAyCbiNnbnp MAWIABECHA
12

?: 1CNblBNTAWOKYXeNyHanesBb1lAyCblib NpuUNWIaBecHa

(/ Bn Bkasanu BnactusocTi(icTb) Ta AaianasoH(n) Ans HUX Taki, wWo ANA AAHMX CNiB Ta IX CnofyvyeHb BapiaHTie
Hemae. CnpobyiTe 3MiHMTU napameTpu BUKNUKY nporpamu (6i6nioTekmn) /)

1

2 NyHane BeCHa BXenpuuwna icnblB NTawor 3BbiAyCbinb

3 npuilIaBecHa 3BblAyCbiNb yXe 1CNblBATAWOI3BY4YUTb
4

Byab nacka, BKaxiTb BapiaHT (axkun Bu 6axaeTe, wob BiH cTaB pe3ynbTyluuMm PAAKOM) 3a WOro HOMEpPOM.

2

Akuo 6axaeTe 3anycTtutu nporpamy (dyHKUi) peKypCUBHO, 3MiHWKWUM CMONyuYeHHA cniB Ta 6ykB, BBeAiTb TyT
3aK0A0BaHMN PAAOK iHTepnpeTaTopa. fAKwo 6axaeTe He BMKOpUcCTOoBYBaTu nporpamy (dyHKuil) pexkypcusHo,
NPOCTO HaTUCHiTb Enter.

nyHane BeCHa BXenpuuwna icnblB NTawor 3BbiAyCbinb



Also here it would be possible to take icniBnTalwokyxenyHae3BigycinbnpuinwnaBecHa.
So, we have a choice:

1. icniBNTALOKY)XeNyHae3BigycinbnpunwnasecHa — | cNiB NTALOK y)Xe NIYHAE 3Biaycinb: "Mpunwna secHa!”
2. NYHA€E BECHA BXenpuuniuna icnis NTawwok 3Bigycinb — JlyHae: "BecHa Bxe npunwwnal”, — i cnis NTawok 3Bigycinb

3. NpunwnaBecHa 3BiAyCiNb yXe icniBNTawWwoK3ByunTb — Mpuinwna BecHa, 3BiayCcinb yXe i cniB NTawWwokK 3ByunTb

Poem "Happy Tree” ("llacnuBe gepeBo”)

Another example.
Consider the poem by Oleksandr (Serhiyovych) Zhabenko "Happy Tree”.

— flke BOHO — WacnuBe AepeBo?

— T moxew 6aunTn — UBiTe BOHO;
3aKpuew o4i — NIOAOHOCUTD.
PagiTumew, no6auymBwmKm NOro

1 KBiTHMM, 1 BOAgHOYAC MNiAHUM.

— A HaBeCH1, KONM e KB1Ty TaM Hema,
Un € wacnmeum paepesBo?

— HaneBHe. Y Hapiil, B Tim nopi,

wo coHue rpie. I BpaHui

CATb Tennl W MPOXONOAH1 poCHu.

Mpuxoauw TW A0 HbOrO HABeCHi
1 6aunw gepeBO WACUBUM.
Mpuugew yniTKy, BOCEHMU

1 3HOBY 3yCTpivyaew MOro MuIum,
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YCM1XHEHUM, Kpacusum 1
A3BiHKMM Big cniBy nTaxiB..

YpaHul, BBeuyepl uu BAEHDL

— NOCT1NHO 6aunlw MOro KBiTHUM.
Nigingew 6nmMxye — OCb BOHO!
Bigxoauw pani — xoyew 6yTuW 3HOB.

— A B3UMKY 4N Wacnmee JepesBo?

— Tak, 60 3emns Moro Tpumae,

A cHir Tenno obepirae Ta paaye nwaen,
cBATa Pi3aBAHa pafdicTb OropTae.

[na pepeBa 3aTux TOW Tennuuh pyx,

Ta cunum pomae momy ToM 3picT,

i rHyukicTb, i miuHe 3p0poB’S.

Ue mopu poky u gepeBo npocTte. A mu — foaun:
baraTwi, 1 pyxnuei, 1 noBscloau.

Y wactli MM aKTUBHI,

a AK H1, — Wgemo A0 HbOToO

nocTynoBso,

NIAAHO .

(2021 p.)

propertiesTextG3 Haskell/old/Shchaslyve_derevo.txt s 1 0 +d 56.csv HK@2 | distributionTextG s 1 +W

5

32080.0000 281681185542160.0000 40037543026991875000000000.0000 8780585584.2319 1248053086876305500000.0
0 142137796494.7515 0.00000000 4 1 fAlke BOHO lWACMUBe AepeBO

8080.0000 4012012044040.0000 390877014825967900000000000000000.0000 496536144.0644 483758681715306800000
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000000.0000 97426680312844750000.0000 0.00000000 5 1 Tu MOXew 6aUNTU LUB1Te BOHO

32080.0000 40046154607286250000000000.0000 40046154607286250000000000.0000 1248321527658548800000.0000
124

8321527658548800000.0000 1.0000 2.00000000 3 5 3aKpMEW 0Y1l NNOAOHOCUTDL

80080.0000 330267809723051700000000000000000.0000 330267809723051700000000000000000.0000 4124223398140
00000000000.0000 4124223398140006600000000000.0000 1.0000 2.00000000 3 5 PagiTumew nobayunBLK

noro

2986128.0000 64192192104040.0000 390882788722564100000000000000000.0000 21496798.5646 1308995423915398
0000000.0000 6089257523548000000.0000 0.00000000 3 1 1KB1iTHMM 1BOAHOYAC NMAL1AHMM

0.0000 0.0000 540358389343642500000000000000000000000.0000 NaN Infinity Infinity 0.00000000 4 1 AHaBec
KONUWEKBiTY Tam Hema

8080.0000 10859489273691456000000.0000 330267809723051700000000000000000.0000 1343996197239041500.0000
408

74728926120260000000000000.0000 30412830787.8317 0.00000000 3 1 Ynue wWacnMBuUM OEPEBO

128080.0000 746640.0000 16819198377986623000.0000 5.8295 131317913632000.5000 22526516631826.0800 0.00
00 4 1 HaneBHe YHapii BTiW nopi

32080.0000 32080.0000 66193821698576040.0000 1.0000 2063398432000.5000 2063398432000.5000 0.00000000
31

wocoHue rpie IBpaHuil

32080.0000 8274227712336040.0000 390877014825967900000000000000000.0000 257924804000.5000 121844455993
5000000000000.0000 47240301864451910.0000 0.00000000 4 1 cAwTb Tenni WNPOXONOAH1 pocwu

8080.0000 80080.0000 390882788722564100000000000000000.0000 9.9109 48376582762693580000000000000.0000
4881

153705326724000000000000.0000 0.00000000 4 1 NMpuxoAuw TW AOHbOrO0 HABECH1

8080.0000 64192192104040.0000 330267809723051700000000000000000.0000 7944578230.6980 40874728926120260
00000000.0000 5144984131212836000.0000 0.00000000 3 1 i6aunw AepeBO WACIUBUM

8080.0000 128080.0000 19549744764008910000000.0000 15.8515 2419522866832786000.0000 152636982854535550
0 0.00000000 3 1 NMpuupgew yniTKy BOCEHMW

186768.0000 16778002444290623000.0000 390882788722564100000000000000000.0000 89833389254533.0200 20928
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5376531700000000000.0000 23297337690851.1130 0.00000000 4 1 i3HOBY 3yCTplya€cw MOro MUIUM

5473632528.0000 800806523400.0000 40037543026991875000000000.0000 146.3026 7314620194575085.0000 4999652
75004.3200 0.00000000 3 1 yCM1XHEHWM Kpacusum 1

80080.0000 1124865040.0000 390882788722564100000000000000000.0000 14046.7662 488115370532672400000000000
0000 347493054564629400000000.0000 0.00000000 3 1 A3B1HKMM BiAcniBy NTaxiBe

80080.0000 8195072384336040.0000 390882788722564100000000000000000.0000 102336068735.4650 48811537053267
000000000000.0000 47697295446675080.0000 0.00000000 3 1 YpaHul BBeuyepl uuBAEHb

186768.0000 746640.0000 390882788722564100000000000000000.0000 3.9977 2092878805376531700000000000.0000
52

3522432126010000000000000.0000 0.00000000 4 1 NOCTiNHO 6auMWw MOr0 KBLTHUM

8080.0000 4162416044040.0000 390882788722564100000000000000000.0000 515150500.5000 483765827626935800000
000000.0000 93907669148607530000.0000 0.00000000 4 1 Mipimpew 61MXYe OCb BOHO

8080.0000 65939268040.0000 936370660453775300000000000000000000000000000000000000000000000000.0000 81608
.5000 115887457976952380000000000000000000000000000000000000000000000.0000 14200501283783667000000000000
0000000000000000000000000.0000 0.00000000 5 1 Bigxoauw Aani xoyew 6yTU 3HOB

2986128.0000 16778002444290623000.0000 40037543026991875000000000.0000 5618648110292.1990 13407845553503
7000.0000 2386311.6697 0.00000084 3 1 AB3UMKY uuwacnumee fepeso

8080.0000 70305040.0000 330267809723051700000000000000000.0000 8701.1188 40874728926120260000000000000.0
0 4697640591955452000000000.0000 0.00000000 4 1 Tak 603emMns MOro TPUMAE

0.0000 127563422704616470000000000000.0000 Infinity Infinity Infinity Infinity 0.00000000 5 1 AcHir Ten/n
obepirae Tapaaye nwaen

186768.0000 85525776.0000 4615475325100448500000000000000000000000.0000 457.9252 24712345396965476000000
0000000000.0000 53965898246868270000000000000000.0000 0.00000000 4 1 cBATa Pi3aBAHA paglCTb OropTae
80080.0000 1124865040.0000 330267809723051700000000000000000.0000 14046.7662 412422339814000660000000000
0000 293606608774197230000000.0000 0.00000000 5 1 [AnspepeBa 3aTUX TOW TENIUN pyX

8080.0000 281217040.0000 390882788722564100000000000000000.0000 34804.0891 48376582762693580000000000000
000 1389968362950424500000000.0000 0.00000000 5 1 Tacunu QOJA€E WOMY TOM 3picT

2986128.0000 64192192104040.0000 40046154607286250000000000.0000 21496798.5646 13410729415244840000.0000
6
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23847749931.6604 0.00000000 3 1 irHyuykicTb imiuHe 3a0poB’A

0.0000 0.0000 Infinity NaN Infinity Infinity 0.00000000 6 1 Llenopu poKy naepeBO npocTe Amu g

"

281217040.0000 1124865040.0000 2779936725900849000000000.0000 4.0000 9885377948295200.0000 24713513417
2.5000 0.00000000 3 1 baraTwi 1pyxnuBi inoBcClAawu

5473632528.0000 12812904023400.0000 43437957094765720000000.0000 2340.8411 7935855553430.3340 33901726
039 0.00000000 3 1 YwacTi MM aKTUBH1

16048048056040.0000 16048048056040.0000 266394626564040.0000 1.0000 16.5998 16.5998 0.11363756 2 1 aua
naemMo AOHbOTO

NnocTynoBo

NIOAAHO

29 0 0 0 2

93.55% 0.00% 0.00% 0.00% 6.45%

0.1327+-0.4989 0 31

2 34567

11410510
B R R R S S e T T T L
1. ...
12 . . . 2
10 .
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50000
10000
00000

As you can see, the presence of Infinity often allows you to get only limited information.
Let's look, for example, at the following line: "na gepeBa 3aTux Tou Tennuin pyx”.

lineVariantsG3 +d 56.csv 3 HK02 [Ons pnepeBa 3aTux TOW Tennun pyx
0

3aTux Tennun Tom [AnspgepeBa pyx
330267809723051700000000000000000.0000
330267809723051700000000000000000.0000
3aTuUX ToW Tennum AnsapepeBa pyx
40037543026991875000000000.0000
40037543026991875000000000.0000

pyx 3aTux Tennuum Tou [nspepesa
40037543026991875000000000.0000
40037543026991875000000000.0000

pyx 3aTux Tennun [AnsgepeBa TOW
40037543026991875000000000.0000
40037543026991875000000000.0000

pyx Tennui 3aTux Tou [Ansapepesa
2779936725900849000000000.0000
2779936725900849000000000.0000

It is inconvenient to work with large numbers, and with Infinity in the approach of intervals it is even more inconvenient.
Therefore, we will use another additional property.



lineVariantsG3 +d 56.csv +m
0

3aTuX pyx Tennuu Anbagepesa
3aTuUX Tennun Tou AnbagepeBa
3aTUX TOW Tennuum AnbagepeBa
pyr 3aTux Tennui Anbagepesa

75

GHK02 2118 HK@2 15 -m [ns gepeBa 3aTux TOW Tennuum pyx

TOM
pyx

pyX
TON

pyr 3aTux TOW ANbadepeBa Tennuu
pyx Tennuin TOW ANbagepeBa 3aTux
3aTuUX pyx Tennaun ToW ANnbagepesa
pyr 3aTux Tennuin ToW AnbagepeBa
pyr 3aTux TOW Tennum AnbagepeBa
pyx Tennui 3aTux TOW AnbajepesBa

or even the following variant:

lineVariantsG3 +d 56.csv +m
0

3aTuUX TOW Tennum AnbagepeBa
pyr 3aTux Tennunm AnbajepeBa

GHK@2 2118 HK02 15 GHK02 23 -m [Ons pgepeBa 3aTux TOW TeNnun pyx

pyx
TOMN

pyr 3aTux TOW ANbaaepeBa TeNnnuu
pyr 3aTux Tennuin ToW AnbagepeBa
pyxX Tennuih 3aTux TOW AnbajepeBa

You can see that among these several options interesting in sound is the "pyx 3atux Ton Anagepesa tennun”, but the replacement
does not fit into the overall rhythmic pattern of the poem, so it can not be recommended here.

General Structure of the Additional Properties

We describe the general structure of additional properties.
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It is also defined by alphanumeric and numeric arguments, but always consists of only two components.

The first — the designation of the type of additional property — to the type of property is added in writing among the letters (usually
convenient to start with) the Latin letter G. For example, to apply an additional property to the property Hw02, denote it GHw02.

The second - anti-interval string sampling (new term) — a sequence of decimal digits, which is understood by the program lineVari-
antsG3 according to the table:

The first digit Inequality type | The second digit Expression | Parameter 1 Parameter 2

0 >

1 <

2 > 1 lgy >
2 637.0 - arctany > base base
3 100.0 - sin(k - y) > 0.5 - basel k basel
4 100.0 - cos(k - y) > 0.5 - basel k basel
5 1000.0 - sin(k - y) > base2 k base2
6 1000.0 - cos(k - y) > base2 k base2
7 100.0 - sin(k - y) > —0.5 - basel k basel
8 100.0 - cos(k - y) > —0.5 - basel k basel
_ y* > basel k basel

_ < 1 lgy <
2 637.0 - arctany < base base
3 100.0 - sin(k - y) < 0.5 - basel k basel
4 100.0 - cos(k - y) < 0.5 - basel k basel
5 1000.0 - sin(k - y) < base2 k base2
6 1000.0 - cos(k - y) < base2 k base2
7 100.0 - sin(k - y) < —0.5 - basel k basel
8 100.0 - cos(k - y) < —0.5 - basel k basel
_ y* < basel k basel
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where base > 0, base € N,

basel € [1..100], basel € N,

base2 € [1..1000], base2 € N,

k € 10..9] — a digit, basel > 0,basel € N.

Underline in the table means any number other than those above in the same column.

Thus, for example, GHw02 2118 means that the Hw02 property will be used for calculation, but only those values that satisfy the
inequality without permutation of intervals will be taken: Igy > 18, ie numbers whose order is greater than 18 (they greater than
1,000,000,000,000,000,000) (including Infinity). Gt32 01 means that for the property t32 will be taken only those whose values satisfy
the inequality y > 1. Gw02 0100000 and GwO02 215 are actually equivalent, but the former does not calculate the decimal logarithm (it
can be expected to run slightly faster).

Syllable-as-a-whole (SaaW) mode

is mode is called by setting among the properties at least one with an additional letter 'a’ in the designation and an additional setting
as a command line argument consecutively outside the groups +m ...-m and +a ...-a of the arguments "+s” a natural number greater 0
is the number of sets of groups of "syllable-number” pairs.

Allows you to set both syllable durations and prosodic properties, for example, logical stresses, dynamic stresses, melodic stresses
(although the latter method is still in the process of research), intonation features, general pronunciation characteristics, etc. At the
same time, in many cases, the system of numbers "2-3-4-6-8-11-15" is convenient, each of which is greater than the previous one in no
less than 1.3 times. If you skip entering a number, it is accepted by the program as 4. You can also specify floating-point numbers, the
format is Double (but given the way most properties are calculated, this will most likely be excessive precision, and therefore you can
limit yourself to only these numbers).

For example, if you set the strength of emphasizing of syllables, where the syllable next to the accented one in a logically unstressed
word corresponds to the default value of 4.0 (just press Enter in the place of an empty number, which is then accepted by the program as
4; 6 - an accented syllable in a logically unaccented word, 8 - - a stressed syllable in a logically stressed word with a slight amplification,
3 - the syllable is pronounced a little "casually”, it is distant from the stressed one):

lineVariantsG3 3 +1 a@ly +s 1 pgecb TyT 6yna nogonsiHOUYKa
0



~
o

Jecb 6

TYyA

6y

na 6

no 3

ao

nba 8

HO 6

yKa
noAoNbaHOYKa Ae3b 6byna TyT
gecb Tya 6yna noaonbaHouyka
Tya 6yna gecb noAonbaHoOUKa
Ae3b 6yna TyT noAo/ibaHOuKa
Aecb nogonbaHouyka Tya 6yna
TYyT nogonbaHoyka Ae3b byna

O U1 B W IN R D o) oV o) o o) o o) Y

Please, specify the variant which you would like to become the resulting string by its number.
2
Aecb Tya 6yna noAonbaHouKa

Please note that the words are written "in phonetic transcription”, i.e. not according to the rules of orthography, and by the
peculiarities of pronunciation.

N.B.: This is a good way to see how the text actually sounds in Ukrainian (with certain remarks, which will be discussed later in the
text).

lineVariantsG3 0.001_100.0 3 +1 a@ly +s 1 gecb TyT 6yna NOAONASIHOUKA
0
? pecb 6
7?7 TYAQ
? 6y
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Please, specify the variant which you would like to become the resulting string by its number.

2

na
no
Jifo)
nba
HO
yKa

w o

8
6

noAo/baHoOYKa Aesb b6yna TyT
Aecb Tya 6yna nogonbaHouka
Tya 6yna gecb nNoAOMbaHOUKA
Ae3b 6yna TyT noAonbaHouKa
AecCb nogonbaHouka Tya 6yna
TYyT noAonbaHouka Ae3b bHyna

Aecb TYyA 6yna noAaonbaHouKa

lineVariantsG3 3 aw@l +s 1 cafoK BUWHEBUA KONOXaTwu

N 0N N N Y ) Y ©

ca
JI0K
BU
wHe
BUI
KO
no

79

It is interesting that from the point of view of this property, the accents are more rhythmic according to the three-syllabic pattern,
that is, they correspond more to the three-syllabic meter (in this case, the dactyl).
Another example of a similar approach:
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?  Xa 6

?7 TN

CafloK BUWHEBUN KONOXATW
4.0000

4.0000

BUIUHEBUN KOMOXAaTWU CafoK
0.8125
0.8125

BUWHEBUA CAafOK KOMoxaTwu
0.4375
0.4375

Let’s consider in more detail the value of the parameters with which the mode is called.

The number after "+s” must be a natural number, not less than 1 — it indicates the number of sets of "syllable-number” pairs that
encode the calculation. If you specify 1, as in the examples above, then such a set is only one - therefore, during execution, you will
be prompted to enter numerical values for syllables only once in a row. If you say 2, then it will be offered twice, 3 - three times, etc.
At the same time, the last number in the designation of properties with the letter 'a’ must not be greater than this number. It does not
make sense to specify a number greater than the largest last digit in the record of such properties, because it will lead to redundant
data entry that will not be used anywhere, which will simply take time.

Another example, in this case with 2:

lineVariantsG3 100.0_-100.0 3 a2y +s 2 Xxpywl Hajg BUWHAMU TYyAYyTb

Xpy
Wybl 6
Ha

BN 6
WHba

MU 6

ry

L I I N S I R N )
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AYTb 6
Xpy
wybl 6
Ha
nBU 6
WHba
MW 6
ry 6
AYTb 8
ryayTb Xpywl HagBUILHAMU
924.0000
924.0000
Xpywl ryayTb HagBUWHAMU
924.0000
924.0000
Xpylul HaABUWHAMU TYyAYTb
624.0000
624.0000
HaABUWHAMKW TyayTb Xpyuwl
624.0000
624.0000
HaABUWHAMKU XpyWwi ryayTb
-355.5556
-355.5556
ryayTb HaABUWHSAMK Xpylil
-355.5556
-355.5556

N ) ) ) ) o) oY) o) oY)

If we are to understand that the two-syllables meter is expected here, then it is reasonable to call the program with somewhat like
10.0_0.0 first argument to eliminate the influence of the three-syllable-ness.
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lineVariantsG3 100.0_0.0 3 a2y +s 2 Xpywl Hag BUWHAMKW FYAYyTb

Xpy

Wwybl 6

Ha

NBU 6

WHba

MW 3

ry

AYTb 6

Xpy

Wybl 6

Ha

ABMU 6

WHba

MU 6

ry

AYyTb 6
XpylWl HaABUWHAMU TYyAYyTb
1024.0000
1024.0000

HaaBUWHAMKU TyAYTb Xpyuwi
1024.0000
1024.0000

ryayTb Xpywl HaaBUIWHAMU
1024.0000
1024.0000

Xpywl ryayTb HaABUWHSAMM
1024.0000

L I B N I N B B N B S N e AV )
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1024.0000

HaABUWHAMKU XPyWi ryayTb
L L4444
L L4444

ryayTb HagBUWHSAMU Xpyui
Ll bbbl
Ly bbb

Moreover, here we see that in the maximum position (the top-most options) there are the most of the options possible, that in
general case makes the usage not so desirable.

Please note that it was suggested to enter data twice for the same syllables, and data from the second input was used.

It seems that Taras Shevchenko repeats the semantic structure of the first line to create an idyllic harmonic mood. Correspondence
between: xpyLuii — cagok, BULIHEBUIA — Haf BULIHAMMK, (€) KonoxaTu — ryayTb emphasises the thought in his authentic option.

On the other hand, the combined property, taking into account both two-syllable and three-syllable meter, gives the following:

lineVariantsG3 3 a@2y +s 2 xpywl Hag BUWHAMU TyayTb

Xpy
wybl 6
Ha

ABMU 6
WHba

MU 3
ry

AYyTb 6
Xpy
Wybl 6
Ha

OBU 6
WHba

N0 0N ) 0N ) 0N ) ) ) o) ) ) Y ©
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?  Mu 3
7 ry 6
? AyTb 8

XpylWl HaABUWHAMU TYyAYyTb
14.2400
14.2400

HaABUWHAMKU TyAYyTb Xpyuwi
14.2400
14.2400

ryayTb Xpywl HaaBUIWLHAMU
11.2400
11.2400

Xpywl ryayTb HaaBUWHAMU
11.2400
11.2400

HAABUWHAMKU Xpywi ryayTb
4. 4444
4. 4444

ryayTb HaABUWHSAMK Xpylil
4. 4444
4. 4444

SaaW in multiple properties mode

All of the above also applies to the multiple properties mode. At the same time, the letter 'H’ in the designation of the property, if 'a’
is used in it, is ignored, that is, SaaW has priority over the PhoPaaW ('H’) own durations mode.
Example:

lineVariantsG3 100.0_0.001 +m ax01 5 02y 20 -m +s 1 +v 3 AKiCb UiKaB1 MW OTPUMYEMO pe3ynbTaTu
3
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E}

Kbicb 6

ubil 6

Ka 8

Bbl 6

MU 6

0

Tpu 6

My

ne 3

MO

pe

3ynb 6

Ta 8

™ 6
LikaBl pe3ynbTaTuW MU OTPUMYEMO SAIKiCb
LiKaBl pe3ynbTaTW MU AK1Cb OTPUMYEMO
L1KaBl pe3ynbTaTu SIKICb MW OTPUMYEMO
AK1Cb L1KaBl pe3ynbTaTW MU OTPUMYEMO
MW AK1Cb U1KaBl pe3ynbTaTu OTPUMYEMO
OTPUMYEMO MU AKICb LiKaBl pe3ynbTaTwu
AKiCb pe3ynbTaTu UiKaBl MU OTPUMYEMO
pe3ynbTaTh MM AK1iCb OTPMMYEMO LiKaBi

OTPUMYEMO L1KaB1l SIKICb MW pe3ynbTaTwu
pe3ynbTaT MW OTPUMYEMO LiKaBl sIKiCb
OTPUMYEMO LiKaBl fAKiCb pe3ynbTaTu MM
L1KaB1l pe3ynbTaTu SIK1Cb OTPUMYEMO MW

->5.640625->5.640625
->2.375->2.375
->1.1875->1.1875
->1.125->1.125
->1.125->1.125
->1.0->1.0
->1.0->1.0
->1.0->1.0

->10000.036->10000.036
->3600.144->3600.144
->3600.144->3600.144
->3600.144->3600.144
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MW OTPUMYEMO L1KaBl pe3ynbTaTu AKicb ->3600.081->3600.081
MW LiKaBl pe3ynbTaTW OTPUMYEMO fAKiCb ->3600.081->3600.081
pe3ynbTaT UL1KaBl OTPMMYEMO MM fIK1Cb ->3600.081->3600.081
L1KaBl OTPUMYEMO pe3ynbTaTh MM AKicb ->3600.081->3600.081
OTPMMYEMO L1KaBl MM pe3ynbTaTu AK1iCb ->3600.081->3600.081
AKiCb MM pe3ynbTaTu LiKaBl oTpuMyemo ->3600.081->3600.081
MW pe3ynbTaTy U1lKaBl AKiCb OTpUMyemMo ->3600.081->3600.081
MW U1KaBl pe3ynbTaTyW AK1Cb OTpUMyeMo ->3600.081->3600.081
MW AK1Cb pe3ynbTaTuW OTPMMYEMO LlkaBl ->3600.081->3600.081
MW AK1Cb OTPUMYEMO pe3ynbTaTh LikaBl ->3600.081->3600.081
pe3ynbTaT AK1Cb OTPUMYEMO LikaBl mMu ->3600.081->3600.081
pe3ynbTaT OTPUMYEMO AKiCb ULikaBl mMu ->3600.081->3600.081
OTPUMYEMO AK1Cb pe3ynbTaTu UlKaBl mn ->3600.081->3600.081
OTPUMYEMO AK1Cb L1KaBl pe3ynbTaTm mu ->3600.081->3600.081
pe3ynbTaT LlKaBl SK1iCb OTpPUMYEMO MU ->3600.081->3600.081
OTPMMYEMO Li1KaBl MM siIKiCb pe3ynbTaTn ->3600.036->3600.036
MW SAIK1Cb OTPMMYEMO ULiKaBl pe3ynbTtaT ->3600.036->3600.036
MW pe3ynbTaTu OTPUMYEMO L1KaBl AK1Cb ->3600.036->3600.036
MW OTPMMYEMO pe3ynbTaTu L1KaBl AK1Cb ->3600.036->3600.036
pe3ynbTaT AK1Cb MM L1KaBl OTpuMyemo ->3600.036->3600.036
pe3ynbTaT MW L1KaBl AAK1ICb OTpuMMyeEMO ->3600.036->3600.036
MW L1KaBl AAK1Cb pe3ynbTaTW OTPUMYEMO ->3600.036->3600.036
pe3ynbTaT MW AKiCb OTPUMYEMO ULiKaBi ->3600.036->3600.036
AK1Cb pe3ynbTaTW OTPMMYEMO L1KaBl Mun ->3600.036->3600.036
AK1Cb OTPUMYEMO pe3ynbTaTy LlkaBl mMun ->3600.036->3600.036
AK1Cb OTPUMYEMO L1KaBl pe3ynbTaTtm Mun ->3600.036->3600.036
OTPUMYEMO pe3ynbTaTW SIK1Cb LikaBl mMum ->3600.036->3600.036
AKiCb UiKaBl pe3ynbTaTu OTPUMYEMO MM ->3600.036->3600.036
L1KaBl AK1Cb pe3ynbTaTu OTPUMYEMO MU ->3600.036->3600.036



LiKaBl AK1iCb OTPUMYEMO pe3ynbTaTu Mu
AK1Cb OTPUMYEMO LiKaBl MM pe3ynbTaTw
L1KaBl pe3ynbTaTuM OTPUMYEMO MM SIK1Cb
MW U1KaBl SIKICb OTPMMYEMO pe3ynbTaTw
AKiCb MM U1KaB1l OTPUMYEMO pe3ynbTaTu
OTPUMYEMO SIK1iCb L1KaB1l MM pe3ynbTaTu
OTPUMYEMO MM LiKaBl pe3ynbTaTu SK1Cb
L1KaB1l pe3ynbTaTu MU OTPUMYEMO SIK1Cb
L1KaBl MW SAK1Cb OTPUMYEMO pe3ynbTaTwu
OTPUMYEMO MW pe3ynbTaTu UiKaB1 AKicCb
pe3ynbTaT UlKaBl MU OTPUMYEMO SIKiCb
L1KaB1l MW OTPUMYEMO pe3ynbTaTu AK1Cb
pe3ynbTaTh AK1Cb L1KAaB1l MW OTPUMYEMO
AK1Cb pe3ynbTaTu U1KaBl MU OTPUMYEMO
AK1iCb UlKaB1l pe3ynbTaTuW MU OTPUMYEMO
AKiCb UlKaB1 MW pe3ynbTaTu OTPUMYEMO
L1KaBl AK1Cb pe3ynbTaTW MU OTPUMYEMO
L1KAaBl MW pe3ynbTaTu AK1Cb OTPUMYEMO
pe3ynbTaTh MW SK1Cb L1KaBl OTPUMYEMO
MW AK1Cb pe3ynbTaTW UiKaB1l OTPUMYEMO
OTPUMYEMO AKICb MW pe3ynbTaTu UiKaBi
pe3ynbTaT OTPUMYEMO MU AK1Cb ULiKaBi
OTPUMYEMO pe3ynbTaTM MW SIK1Cb Li1KaBil
pe3ynbTaTh AK1Cb MU OTPUMYEMO L1KaB1l
pe3ynbTaT LlKaBl OTPUMYEMO AK1Cb MW
L1KaBl AK1iCb MW OTPUMYEMO pe3ynbTaTu
OTPUMYEMO SK1iCb MW LiKaBl pe3ynbTaTu
AK1iCb MU OTPUMYEMO LiKaBl pe3ynbTaTw
OTPUMYEMO MW SIK1Cb L1KaBl pe3ynbTaTwu

->3600.036->3600.036
081->625.
081->625.
036->625.
036->625.
036->625.
144->400.
144->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
081->400.
036->400.
036->400.
036->400.
036->400.

->625.
->625.
->625.
->625.
->625.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.
->400.

081
081
036
036
036
144
144
081
081
081
081
081
081
081
081
081
081
081
081
081
081
081
081
081
036
036
036
036
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pe3ynbTaTh OTPUMYEMO MM LiKaBl AKicb ->400.036->400.036
OTPUMYEMO pe3ynbTaTW MU LikKaBl sAKicb ->400.036->400.036
L1KaBl MW pe3ynbTaTu OTPUMYEMO SIK1Cb ->400.036->400.036
pe3ynbTaT OTPUMYEMO SIKI1Cb MM L1KaBl ->400.036->400.036
OTPUMYEMO pe3ynbTaTu AK1Cb MW UikKaBl ->400.036->400.036
OTPUMYEMO MW SIK1ICb pe3ynbTaTu LlKaBl ->400.036->400.036
AKiCb MW pe3ynbTaTW OTPUMYEMO LikaBi ->400.036->400.036
AK1Cb MW OTPUMYEMO pe3ynbTaTu UlKaBl ->400.036->400.036
L1KaBl OTPUMYEMO pe3ynbTaTh AK1Cb MU ->400.036->400.036
MW pe3ynbTaTu AKLCb L1KAaBl OTPUMYEMO ->225.144->225.144
MW AK1Cb L1KaBl OTpMMYeEMO pe3ynbTaTum ->225.081->225.081
pe3ynbTaTh MU LiKaBl OTPUMYEMO AKicb ->225.081->225.081
MW pe3ynbTaTu L1KaBl OTPUMYEMO AK1Cb ->225.081->225.081
L1KaBl pe3ynbTaTu SIK1Cb MW OTpUMYeEMO ->225.081->225.081
AK1Cb pe3ynbTaTW MM L1KaBl OTPUMYEMO ->225.081->225.081
MW L1KaBl OTPUMYEMO pe3ynbTaTu AKiCb ->225.036->225.036
pe3ynbTaT UikaBl sfKiCb MW OTpUMYeEMO ->225.036->225.036
L1KaBl AK1Cb MW pe3ynbTaTuW OTPUMYeEMO ->225.036->225.036
AK1Cb MW L1KaBl pe3ynbTaTu OTPUMYEMO ->225.036->225.036
pe3ynbTaT OTPUMYEMO L1KaB1l AK1Cb MM ->225.036->225.036
OTPUMYEMO pe3ynbTaTu L1KaBl fAK1Cb MM ->225.036->225.036
OTPUMYEMO L1KaBl pe3ynbTaTu SIKiCb mum ->225.036->225.036
LiKaBl pe3ynbTaTW OTPUMYEMO fIKiCb MU ->225.036->225.036
MW U1KaBl OTPUMYEMO SIK1Cb pe3ynbTatum ->156.331->156.331
L1KAaBl OTPUMYEMO MW pe3ynbTaTu sIKiCb ->25.144->25.144

pe3ynbTaT AK1ICb OTPUMYEMO MU LiKaBl ->25.144->25.144

OTPUMYEMO MU pe3ynbTaTu SIKiCb UikaBl ->25.144->25.144

pe3ynbTaTn MU OTPUMYEMO SIKICb LiKaBl ->25.144->25.144

pe3ynbTaTh AK1Cb UL1KaB1l OTpUMYEMO My ->25.144->25,.144



MW OTPMMYEMO LiKaBl AKiCb pe3ynbTaTw
L1iKaB1l MW OTPUMYEMO AK1Cb pe3ynbTaTH
L1KaBl OTPUMYEMO SIKICb MM pe3ynbTaTwu
L1KaBl AK1Cb OTPUMYEMO MM pe3ynbTaTwu
AKiCb OTPUMYEMO MU L1KaB1l pe3ynbTaTu
MW OTPUMYEMO AK1Cb L1KaBl pe3ynbTaTw
pe3ynbTaT OTPUMYEMO LiKaBl MM AKicb ->25.
OTPUMYEMO pe3ynbTaTu L1KaBl mMu fAKiCcb ->25.
pe3ynbTaT LlKaBl MU AKICb OTpUMYyeEMO ->25.
L1KaBl MW AKiCb pe3ynbTaTu OTPUMYyeEMO ->25.
MW AK1Cb UiKaBl pe3ynbTaTu OTPUMYEMO ->25.

AK1Cb OTPUMYEMO MM pe3ynbTaTw
OTPUMYEMO SIKiCb pe3ynbTaTu Mu
AKiCb pe3ynbTaTu MW OTPUMYEMO
MW pe3ynbTaTh AKiCb OTPUMYEMO
MW OTPUMYEMO pe3ynbTaTu AKicb
MW OTPUMYEMO SIKiCb pe3ynbTaTu

uikaBi
LikaBil
LikaBi
uikasi
uikaBi
uikaBi

L1KAaBl OTPUMYEMO SIK1ICb pe3ynbTaTu Mu
AK1Cb L1KaBl MW OTPUMYEMO pe3ynbTaTH
OTPUMYEMO MW L1KaB1l sIKiCb pe3ynbTaTwu
L1KaBl OTPUMYEMO MU AKICb pe3ynbTaTu
OTPUMYEMO LiKaBl pe3ynbTaTu mu fAKicb ->25.
UikaBl pe3ynbTaTW MU AKiCb OTPUMYyEMO ->25.

AKiCb pe3ynbTaTu OTPUMYEMO MW
AK1iCb OTPUMYEMO pe3ynbTaTn Mu
MW pe3ynbTaTuW OTPUMYEMO SIKiCb

LikaBil
LikaBi
yikasi

AK1iCb pe3ynbTaTu LiKaBl OTPUMYEMO MU
AK1iCb L1KaB1l OTPUMYEMO pe3ynbTaTu MU
AK1Cb L1KaBl OTPMMYEMO MW pe3ynbTaTH

->25.
->25.
->25.
->25.
->25.
->25.

->25.
->25.
->25.
->25.
->25.
->25.
->25.
->25.
->25.
->25.

->25.
->25.
->25.
->25.
->25.

081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
081->25
036->25
036->25
036->25
036->25
036->25
036->25
036->25
036->25
036->25
036->25

.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.081
.036
.036
.036
.036
.036
.036
.036
.036
.036
.036

->6.394->6.394
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MW MAKblCb UblKaBbl pe3ynbTaTu OTPUMYyUEMO
OTPMMYMNEMO MW MaKblCb UblKaBbl pe3ynbTaTu
pe3ynbTaTu MU WaKbiCb OTPUMYMEMO LbiKaBbil
LbiKaBbl pe3ynbTaTu MW OTPUMYMEMO MaKbiCb
UblKaBbl pe3ynbTaTu MW WaKbiCb OTPUMYMNEMO
LblKaBbl pe3ynbTaTu WaKblCb MW OTPUMYMNEMO
MaKblCb pe3ynbTaTu UblKaBbl MW OTPUMYMEMO
MaKbiCb UblKaBbl pe3ynbTaTW MU OTPUMYMNEMO

It is worth noting that due to the peculiarities of the calculation of properties, if you give the same values to the syllables in a
row, then there will be fewer values with maximum values. The question whether it is worth trying too hard to give different values to
consecutive syllables remains open.

| will also note that such a detailed output is provided on the condition that it is specified as arguments "+v 3". It includes "detailed”
output, which will be discussed later. It works precisely in the mode of multiple properties.

Another interesting example is one that shows how you can try to find where the logical emphasis would be better:

lineVariantsG3 10.0_0.0 +m ax01 5 ax02 5 ax03 5 -m +s 3 +v 3 Xxpywl Hag BUWHSAMU TYAYTb

Xpy 6
wubi 8
Ha

nNBU 6
WHba

MW 3
ry

AyTb 6
Xpy
Wwybl 6

LS I N N S LS ARV IV IV RN B OV)



N0 ) ) ) ) o) o) o) o) o) o) o) o) oY)

Ha 6
ABun 8
WHba 6
MU
ry
AyTb 6
Xpy
Wybl 6
Ha
nOBU 6
WHba
MU 3
ry 6
AYTb 8
HaaBUWHAMKM Xpywl ryayTb ->2.25->2.25
Xpywl ryayTb HagBUWHSMM ->2.25->2.25
rYyayTb HagBuWHSAMM xpywi ->1.0->1.0
HaABUWHAMK TyayTb Xpywli ->0.3125->0.3125
ryayTb Xpywl HagBuwHsamn ->0.3125->0.3125
XpylWl HaABUWHAMM TyayTb ->0.28125->0.28125

XpyWwl HagBUWHSAMKU TyayTb ->1.0->1.
HagBUWHAMK Xpywl ryayTb ->1.0->1.
ryayTb HagBuwHAMKM xpywl ->1.0->1.
HaABUWHAMKU TyayTb Xxpywi ->1.0->1.
ryayTb Xpywil HagBuwHsamu ->1.0->1.
Xpywl ryayTb HagBuwHAmMnM ->1.0->1.

[SELSTIN S IS I ]
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HaABUWHAMKU Xpywi ryayTb ->2.25->2.25

Xpywl ryayTb HagBUwWHaMM ->2.25->2.25
ryayTb HagBuwHAmMuM xpywl ->1.0->1.0
HaABUWHAMK TyayTb Xpywi ->0.3125->0.3125
ryayTb Xpywil HagBuwHsamum ->0.3125->0.3125
XpyWwl HagBUWHAMKW FyayTb ->0.28125->0.28125

ryayTb HAaABMWHbaMWM Xpywybi
ryayTb Xpywybi HaABWWHbaMu
HaABUWHbaMN FyAyTb Xpywybi
Xpywybi ryayTb HaABUWHbaMu
HaABUWHbAMN XpyWubi ryayTb
Xpywybi HaABUWHbAMU TYAYTb

As you can see, the calculation results for all three cases DO differ. From the point of view of the program for such a property,
the second option, where the emphasis is placed on the middle of the phrase ("above the cherries”), looks the most logical. This is
evident from the fact that in the detailed conclusion this option is not inferior to others only in the second case. But you can see
that it makes no sense to logically reinforce exactly the middle of the phrase (unless Shevchenko wanted to create something like a
picture of "surround sound”, with localization above the cherries at the top). You can think that in this case the property is chosen
inappropriately.

It is needed to be said that the logical emphasis here is set by shifting to the right one value position for the scale "2-3-4-6- 8-11-15").

Recursive mode in SaaW
The recursive mode is characterized by two essential features:

1. since the line is written in "phonetic transcription”, the next calculation call will be made on the basis of a new line, in which
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irreversible phonetic changes may occur (the most difficult is the case of voiceless consonants becoming voiced, characteristic
of the Ukrainian language, for other languages there may be other characteristic changes);

2. each subsequent stage of calculations in SaaW mode will cause manual input of data for warehouses - this lengthens the total
duration of calculations, increases human work, but at the same time allows changing the data to get modified results.

The first complication may not affect the results of the work very much (because for 2-4 changes in a long line and considering that
the differences between voiceless and corresponding voiced consonants are no more than 11%, it is mostly not too strongly reflected
in the final results, although and the influence cannot be completely neglected).

Example:

lineVariantsG3 +r 3 as@1 +s 1 +u manBaTW WOCb rapHe Ue Li1KaBe 3aHATTSH

0

? Ma 3

? by

? Ba 6

?7TH

?  WY03b 6

7?7 rap 6

? He

? ue

? ubl

? Ka 6

? Be

? 3a

? Hba 6

? TbTba

1 rapHe WYoCb UelblKaBe ManbyBaTW 3aHbaTbTba
2 LeublKaBe WY03b rapHe Ma/ibyBaTW 3aHbaTbTba
3 W4o3b rapHe LUeubiKaBe ManbyBaTW 3aHbaTbTba
4 3aHbaTbTba WY03b FapHe UelbikaBe ManbyBaTw



5 W403b rapHe 3aHbaTbTba UeUbiKaBe ManbyBaTu
6 W403b rapHe UeublkaBe 3aHbaTbTba MasbyBaTwu
7 3aHbaTbTba FapHe WY0OCb UelblKaBe ManbyBaTH
8 rapHe 3aHbaTbTba WYOCb LeLblKaBe ManbyBaTH
9 WYOCb UeubliKaBe rapHe 3aHbaTbTba ManbyBaTH
10 3aHbaTbTba WY03b FapHe ManbyBaTW LUelbiKaBe
11 W4O3b rapHe 3aHbaTbTba ManbyBaTW UeUblkaBe
12 3aHbaTbTba rapHe WYOCb ManbyBaTW LelblKaBe
13 rapHe 3aHbaTbTba WYOCb ManbyBaTW LeLblKaBe
14 ManbyBaTW WY03b rapHe LelublKaBe 3aHbaTbTba
15 rapHe WYoCb MajbyBaTW LeUbikaBe 3aHbaTbTba
16 W403b rapHe ManbyBaTWU LelbikaBe 3aHbaTbTba
17 WYOCb ManbyBaTW rapHe 3aHbaTbTba LeUblKaBe
18 W403b rapHe ManbyBaTW 3aHbaTbTba LelUblkaBe
19 ManbyBaTW LeUblKaBe 3aHbaTbTba FapHe WYOChH
20 LeubikaBe Ma/lbyBaTW 3aHbaTbTba rapHe lWY0Cb
21 ManbyBaTKW LeUbiKaBe 3aHbaTbTba W4Y03b FapHe
22 LeublKaBe Ma/lbyBaTW 3aHbaTbTba WY03b rapHe

Byab nacka, BKaxiTb BapiaHT (sAkun Bu 6axaeTe, wWob BiH cTaB pe3ynbTyluMM PSAKOM) 3a MOr0 HOMEPOM.
2
Ao 6axaeTe 3anyctutu nporpamy (dyHKUiWO) peKypCUBHO, 3MiHWWUM CMONYyUYeHHA cNiB Ta 6ykB, BBeAiTb TYyT

3aK0A0BaHUN PAAOK iHTepnpeTaTopa. fAKuwo 6axaeTe He BuMKOpuUcToByBaTu nporpamy (dyHKUil) pekypcusHo,

NMPOCTO HAaTUCHiTb Enter.

22

? ue

?  ubil

?  Ka 6
?

Be
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? Wwyo 6

? 3brap 6

? He

? Ma 3

? by

? Ba 6

?7 TN

? 3a

? Hba 6

? TbTba

1 LeubiKaBe WY03brapHe ManbyBaTW 3aHbaTbTba
2 WYyo3brapHe UeubiKaBe ManbyBaTW 3aHbaTbTba
3 3aHbaTbTba WY03brapHe ManbyBaTuW LelblKaBe
4 WW4O3brapHe 3aHbaTbTba ManbyBaTW LelblKaBe
5 3aHbaTbTba WY03brapHe LUelUblKaBe Ma/byBaTu
6 WW4O3brapHe 3aHbaTbTba LelUblkaBe Ma/byBaTwu
7 WYyo3brapHe UeubiKaBe 3aHbaTbTba MajibyBaTH
8 ManbyBaTW WYO3brapHe LeLblKaBe 3aHbaTbTba
9 WWY4O3brapHe ManbyBaTu LUeLblKaBe 3aHbaTbTba
10 WY4O03brapHe MasnbyBaTW 3aHbaTbTba LUeLblKaBe
11 LeubikaBe Ma/fibyBaTW 3aHbaTbTba IWYO3brapHe
12 ManbyBaTKW LeUbiKaBe 3aHbaTbTba W4Y03brapHe

Byab nacka, BKaxiTb BapiaHT (axkuin Bu 6axaeTe, uwob BiH cTaB pe3ynbTyluMM PAAKOM) 3a MOr0 HOMEPOM.

8

Akwo 6axaeTe 3anycTutu nporpamy (DyHKUiW) peKypCMBHO, 3MiHWOWYM CMOMYyUYeHHA cniB Ta 6yKB, BBeAiTb TYyT
3aK0[0BaHMN pAOOK iHTepnpeTaTopa. AKwWo 6axaeTe He BuUKopucToByBaTu nporpamy (dyHKUiw) peKypcusHo,
MPOCTO HAaTUCHiTb Enter.
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ManbyBaTWN WYO03blrapHe LI,eLl,biKaBe 3adaHbAaTbTba

Please, note that prolongation of the consonants is encoded and dispayed as their repeating, including the case of palatalized or
semi-palatalized consonants the groups with the soft sign

repeat ("3aHbaTbTba”). Besides, pay attention to the fact that during the permutations of the words there were some phonetic
changes - "woCb rapHe” became "wyo3b rapHe”. If we had took the first word and had connected with the other with no phonetic
change should be, then the program would pass this and this would introduce phonetic deviation as a result. Nevertheless, taking
into account the proportions of the durations the deviation between the voiced and voiceless corresponding (or "approximately cor-
responding’ as in case of r-x) consonants is about no more than 11%. Several potential such deviations per one line do not change
the rhythmic picture too much, and for the properties with 'a’ in signage do not influence at all.

Ideas that can help

If you would like to carry some exploration of the line, then different schemes can be used for the analysis. The programs give a lot of
opportunities so the appropriate are needed. Here, there are several advices:

1. You can begin the analysis by sequentially specifying properties of different character, e. g. for 2 syllables (using the first
command line argument as N_0.0), 3 syllables (using the first argument as 0_N), w / x, then 5- or 6-syllables options for the
properties, you can specify alse your custom ones.

2. Usage of the properties 'a’ type needs more time but it allows to specify more characteristics and, moreover, gives advances in
syllabotonic versing.

3. An interesting information you can obtain using also the details (see further).

4. And much more even more creative options, at last with the programs usage the inner sense of the language must develop more
and more and the human can learn to create beautiful texts.
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Details in the multiple properties mode

If you use a multiple properties mode (+m ...-m), then for the obtaining the additional information there can be more details displayed.
To get more detailed output, you should specify as the command line arguments outside the groups of +m ...-m and +a ...-a the
arguments +v number 1, 2 or 3. While so, the program before the output to the display the common options for all specified properties
and parameters will output additionally also sorted out by String (in case of 1), by the intermediate value and then — if the intermediate
values are equal — by the String (in case of 2), or by the last value calculated (in case of 3) of the type Double (sorting by the last one
is the basis of the work of the algorithm in most cases).

Example:

lineVariantsG3 +m as@1 3 w02 10 -m +s 1 +v 1 +u manBaTW WOCb rapHe Ue L1KaBe 3aHATTSH

Ma 3

nby

Ba 6

™

W4o03b 6

rap 6

He

ue

Ubi

Ka 6

Be

3a

Hba 6

TbTba
rapHe 3aHATTA WOCb ManwBaTU ueulikaBe ->578.0->578.0
rapHe 3aHATTA WOCb UeuikaBe manwBaTu ->578.0->578.0
rapHe WOCb ManBaTKW UeuikaBe 3aHATTA ->560.0->560.0
rapHe WOCb LeulKaBe ManwBaTM 3aHATTA ->578.0->578.0

ESIEN RN IS IR SRS I RO BRSS BRSC RPAC BPE BRSS BRI RN
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3aHATTA
3aHATTA

3aHATTA

3aHATTA

mManioBaTn
mManoBaTn
ManoBaTu
LeuikaBe
LeuikaBse
ueuikaBe
IWoCb rap
wocb rap
wocb rap
Wocb rap
IWocCb rap
IWocb rap
WOCb Marn
IWoCb

rapHe ma
rapHe ma
3aHATTA

3aHATTA

ManuoBaTy
ManBaTK
ManiBaTu
ManwoBaTy
ManuoBaTy

LeulkaBe rapHe

ueulkaBe
MasnBaTK

rapHe WOCb ManwBaTK
rapHe WoOCb ueuikase
WoCb rapHe MmanBaTW UeuiKkaBe
IOCb rapHe LUeLiKaBe ManoBaTw
LeuikaBe 3aHATTSA rapHe WocCb
LeuikaBe 3aHATTA WOCb rapHe
WOCb rapHe ueuiKaBe 3aHATTA
ManwBaTW 3aHATTS rapHe Wochb
ManwBaTW 3aHATTS WOCb rapHe
WOCb rapHe ManoBaTW 3aHATTA
He 3aHATTA ManwBaTW LellkaBe
He 3aHATTA UeulKaBe ManwBaTH
He ManioBaTW 3aHATTA LUellkaBe
He ManBaTW LeLikaBe 3aHATTA
He ueuikaBe 3aHATTA ManwBaTH
He ueuiKaBe ManBaTW 3aHATTA
0BATU rapHe 3aHATTA Ueuikase
3aHATTA ManwBaTwu

noBaTU WOCb 3aHATTA LUelikaBe
MoBaTU WOCb LeulkaBe 3aHATTHA
ManwBaTU WOCb LeuikaBe rapHe
IWOCb UeLikaBe rapHe ManoBaTw
rapHe 3aHATTS UeliKaBe WOCb
rapHe uUellKaBe WOCb 3aHATTA
WOCb rapHe 3aHATTA Ueulkase
WOCb 3aHATTS rapHe ueuikase
WOCb 3aHATTS UeuikaBe rapHe

->578.
->578.
->578.
->578.
->544,
->544,
->560.
->544,
->544,
->578.
->578.
->578.
->560.
->560.
->578.
->578.
->560.
->578.

->0.
->3.
->0.
->0.
->3.
->0.
->0.
->3.
->0.

0->578.
0->578.
0->578.
0->578.
0->544.
0->544 .
0->560.
0->544,
0->544,
0->578.
0->578.
0->578.
0->560.
0->560.
0->578.
0->578.
0->560.
0->578.

(ST RSN RS IS RS BTSSR G RN S RS B G RIS B SR O B S I O

6328125->0.6328125
65625->3.65625
4921875->0.4921875
421875->0.421875
0625->3.0625
6640625->0.6640625
53125->0.53125
0625->3.0625
4375->0.4375
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ManwBaTW WOCb LeuikaBe rapHe 3aHATTA ->0.53125->0.53125
LeulkaBe rapHe 3aHATTA ManoBaTU wocb ->0.4375->0.4375
LeulkaBe rapHe MaswoBaTW WOCb 3aHATTA ->0.6328125->0.6328125
LeulikaBe WOCb rapHe ManwBaTW 3aHATTA ->0.4375->0.4375
LeuikaBe WOCb 3aHATTA ManwBaTuW rapHe ->0.4375->0.4375

WOCb FapHe ManwBaTW 3aHATTA UeuikaBe ->0.4375->0.4375

WOCb 3aHATTSA ManwBaTW rapHe ueuikaese ->3.71875->3.71875
WOCb LUeulKaBe rapHe 3aHATTA ManwBaTu ->0.40625->0.40625

W403b rapHe MallbyBaTW 3aHbaAaTbTba LI,ELI,biKaBe
l4yocChb Ll,eLl,biKaBe rapHe 3dHbdTbTbd Ma/lbyBadTW
Ll,eLl,biKaBe W4o03b rapHe ManbyBaTW 3adHbaTbTba

While doing so, the arrows indicate in every case the flow of calculations (logics) of the values of properties and the groupping
order corresponds to the order in which the properties are specified in the command line. Here, the sorting is done by the String itself
(+v 1), the String’s are sorted by ascending, and contrary — the numbers (in cases of +v 2 / +v 3) would be sorted by descending.



Work with program unconcatUkr

While execution of the lineVariantsG3, rewritePoemG3 there become present some word concatenations for the preserving the minimae
grammar and better text understanding. Some of them are typical and they can be easily distinguish from the usual (not concatenated)
words. Therefore, for the speeding up the text post-editing with the programs usage you can use also the other program unconcatUkr.

unconcatUkr 1 <path to the file with the concatenated words> [<path to the new file>]
unconcatUkr 2 <path to the file with the concatenated words> [<path to the new file>]
unconcatUkr -1

are the three principal ways to utilize it.

The first one is the ‘safest’, it uses just those unconcatenations, which almost for sure won'’t lead to the mistakes in the words. The
second one is more ‘risky’ (aggressive) but has more effect, nevertheless, use it with caution and be aware of its possible consequences
(some not so widely spread words will be wrongly splitted while the execution).

By default, if the number is not specified, then it is equal to 1.
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Working with propertiesTextG3 (and distributionTextG)

Statistics by syllables mode (+s)

Starting with version 0.21.0.0 of the phonetic-languages-simplified-examples-array package, it is possible to display syllable statistics
instead of property or interval statistics. If "+s” is set among the arguments of the call to the propertiesTextG3 program, then the
program will output for each line the number of syllables in the line, then a list of the distribution of syllables by words in the order
of their appearance in the line (after applying standard transformations preserving minimal grammar), and then, if set the text output
argument is the string itself in a transformed form. At the same time, if you specify reading text from a file, then statistics will be
displayed for all lines sequentially, and if in the mode of reading text from standard input, it will be displayed line by line, that is, the
program will display for a line and then wait for the next one. The latter is especially convenient for parallel execution of this program
with lineVariantsG3 (in another working window).
Example:

propertiesTextG3 +s Shchaslyve_derevo.txt s 1

5

10 [2,2,3,3] flke BOHO WACNMBeE AepeBo

10 [1,2,3,2,2] Ty moxew 6aunmTy UBiTe BOHO
9 [3,2,4] 3aKpUEW 0Yi NNOAOHOCUTDL

10 [4,4,2] PagiTumew no6auumBwu MOro
9 [3,4,2] iKBiTHMUM iBogHOYaAC NAiAHUM

101
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12

10

10
10

0O 00N 0\

10

15
11
10
10

14

W~ 00

[4,5,1,2]
[2,3,3]
[3,4,1,2]
[3,2,3]
[2,2,4,2]
[3,1,3,3]
[3,3,3]
[2,3,3]
[3,4,2,2]
[4,3,1]
[2,3,2]
[3,3,2]
[3,2,2,2]
[3,2,1,2]
[3,2,2,2,1]
[3,4,3]
[1,3,2,3]
[2,2,5,4,2]
[2,3,2,4]
[4,2,1,2,1]
[3,3,2,1,1]
[3,3,3]
[3,2,3,2,2,2]
[3,4,4]
[3,1,3]
[5,3]

[4]

[3]

AHaBeCH1 KOMUUWEKB1TY Tam HeMa
Unne wacnumeum Oepeso

HaneBHe YHapgli BT1M nopil
wocoHue rpie IBpaHuil

CATb Tenni WNPoXonoAH1 pocwu
Mpuxoauw TW AOHbOrO0 HaBEeCH1
i6aunw gepeBo WACNBUM

Mpuugew yniTKY BOCEHW

13HOBY 3YyCTpPlYa€Ww WOro MUIUM
YCM1XHEHUM KpacusBum i

A3B1HKMM B1AcniBYy nNTaxiB
YpaHul BBe4yepil 4YMBAEHD
NOCT1MHO 6Hauull MOro KBLTHUM
Nigingew 61Mxye 0oCb BOHO
Bigxoauw pani xoyew 6yTW 3HOB
AB3UMKY unwacnuee aepeso

Tak 603emnisi MOro TpUMAE

AcHlir Tenno obeplra€ Tapagye nwoaewn
cBATa Pi3aBAHA pafalcTb OropTae
AnanepeBa 3aTuUX TOW Tennuum pyx
Tacunu popa€e wWomy ToW 3picT
irHyuykicTb imiuHe 3go0poB’A
Lenopu poKy nWaepeBo npocTe AMu NAW
baraTwi ipyxnuBl 1noBcloau
Ywactli MM aKTUBHI

anakKH1inaemo AOOHbOTO

nocTynoBo

noasHoO

An example of interactive use (see below):
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propertiesTextG3 +s +i

L1KaBO NPOCTO MOpaxyBaTW KiNbKiCTb CKMNaAiB y UbOMYy psaKy
9

19 [3,2,5,2,2,3,2]

aTaKoX Y LbOMYy KOPOTLOMY

10 [3,3,4]

XoueTbCA TaKOX 3p0O3ymMiTu, AK1 cnoBa Kpawe nigimayTb

18 [3,2,4,2,2,2,3]

Interactive mode of operation (+i)

Starting with version 0.21.0.0 of the phonetic-languages-simplified-examples-array package, instead of a file (i.e. a path to it, see
below) you can specify "+i” as an argument, then the program will not read text data from the file, but will expect our input from
standard input (often it's just manual input from the keyboard). Then, if you don’t specify +s among the arguments, the program will
expect (possibly multi-line) input from standard input (such as the keyboard) and treat it as if it were read from a file (see below). If
you specify +s among the arguments, then if only these two arguments are specified, the program will expect sequential input (see
above), and if other arguments are added, including the printing of lines, the program will expect the entire input (perhaps multi-line),
and then it will work as follows:

prppertiesTextG3 +1 +s s 1

pAaKM 6yBawTb AOBWL Ta KOpOTWwi

a 1HOA1l HaB1Tb Ayxe AOBri

ane 3 TakKumu OOBrumMum 6yae He3pyuHO npauwBaTu

2
11 [2,3,2,4] pAAKM 6yBawTb A0BWI TakopoTwi
10 [4,4,2] aiHogi HaBiTbayxe poBri

17 [5,3,2,3,4] anesTaKuMnM AOBruUMM 6yae He3py4yHO NpauLwBaTy



104

Multiple options parsing mode

Starting with version 0.21.0.0 of the phonetic-languages-simplified-examples-array package, you can also analyze line options, just
like lineVariantsG3, moreover, the syntax for this is similar.
Example:

propertiesTextG3 +1 +s s 1

uikaso {HaBiTb Ayxe uUikaso} wo Bunae

uikaso { HaBiTb Ayxe uUikaBo / HaA3BMYAWHO } WO 3 TOro BuUMAe
nopaxyBaTu CKNagu y psaKy Moxe 6yTu A1WCHO NOTPi6GHMM

2
13 [3,4,3,3] LikaBo HaBiTbAyXe LikaBo wWoBunae
12 [3,4,3,2] UlkaBo HAaA3BUYAWHO WO3TOro BUKAe
15 [3,4,3,3,2] LiKaBo HaBiTbAyXe LikKaBO WO3TOro BuUnAae

19 [5,2,3,2,2,2,3] nopaxyBaTu CKnagu ypaaKy moxe 6yTu A1NCHO NOTPil6HUM

Please note that this functionality requires options to be specified in curly braces that are separated from the text by spaces, and
the backslash must be separated by spaces.

In the example, the second line, since these rules are followed, turned into two consecutive ones with the specified options. At
the same time, in the first one, since the parentheses are not separated by spaces and there is no slash, the parentheses are simply
ignored.

The following describes other uses of the program that were previously implemented.

Option I (lines only)

Verify that the folder (directory) where cabal installed the executables of the programs is available for search in the PATH environment
variable.
Then enter the command at the command prompt (or terminal):
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propertiesTextG3 <the first argument> [<WX argument>] [<whether to use
‘growing lines’>] <file with Ukrainian text> <control of the number
of intervals> <control whether to print also text string> <control the
division of text into lines> <property type>

and press Enter.
You will see something like:

propertiesTextG3 2.1_3.0 sadok.txt s 1 0 03z

4

8 8 8 1.0029 1.0029 1.0000 1.00143062 2 4

Tapac WEBYEHKO

BkaszemaTi

108 113 244 1.0425 2.2559 2.1640 0.64036546 3 1
CafoK BUWHEBMUW KONOXaTwu

13 29 29 2.3234 2.3234 1.0000 1.39819820 3 4
Xpywl HagBUWHAMKW TYyAYTb

512 32 2.2321 6.0223 2.6980 0.63572791 3 1
Nnnyratapi snnyramm nayThb

108 108 110 1.0000 1.0182 1.0182 ©0.99097861 3 1
CniBawTb 1Ayuynm AiBuaTa

12 13 49 1.0984 4.0438 3.6814 0.43556382 3 1
AMaTepl BeuyepsATb XAYTb

27 29 110 1.0685 4.0428 3.7835 0.42378641 3 1
Cem’'ss Beueps KOMoxXaTw

12 12 27 1.0000 2.2500 2.2500 0.61538462 3 1
BeulpHa 31poHbKa BCTAE

3 14 14 4.3608 4.3608 1.0000 1.62692308 3 4
[louka BeuepATb nopgaec

248 508 508 2.0437 2.0437 1.0000 1.34289977 3 4
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AMaTn xouye HayuyaTwu

1 13 13 24.6349 24.6349 1.0000 1.92198142 3 4
TaK CONoOBeWKO Hepae

108 112 113 1.0346 1.0438 1.0089 1.01242119 3 4
Moknana MaTu KOoxaTwu

1 13 13 25.1071 25.1071 1.0000 1.92339261 3 4
ManeHbKUX A1TOYOK CBOIX

34 4 1.1995 1.3353 1.1132 1.02728205 3 3

Cama 3acHyna Konouix

108 108 248 1.0000 2.2937 2.2937 0.60721063 4 1
3aTUXN0O BCe TiNbKo AlBYaTa

313 13 4.0000 4.0000 1.0000 1.60000000 2 4
TaconoBenKo He3aTux

Mix1TpaBHA

C-NeTepbypr

Numeric columns have the same value for both options. The difference is that in the second case the statistics on the whole text
is more important from the point of view of the researcher than for each line in particular.

Column I'is the minimum possible value of the selected property for the given data among all possible variants of permutations of
words in line;

Column Il'is the actual value of the selected property for the specified data in the row, the one that is implemented in this particular
version of the row;

Column 11l is the maximum possible value of the selected property for the given data among all possible variants of word permu-
tations in line;

Column IV is the ratio of the value of the property for a given row and its minimum value for the words that make up the row; a
numeric, which is not less than 1.0;

Column Vis the ratio of the maximum value of the property for the words of this line and its minimum value, which consists of line;
a number that is not less than 1.0 and not less than the number in column 1V;

Column VI is the ratio of the maximum value of a property for a given row and its actual value; a number that is not less than 1.0
and not greater than the value in the V column;
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Column VIl is the ratio of the actual value of the property to the arithmetic mean (half-sum) of the maximum and minimum values
for all possible permutations of words for a given data; a number that is displayed with the full calculated number of characters after
dots; is important for further statistics for the whole text;

Column VIl is the number of words in a line, some of which may consist of several connected Ukrainian words;

Column IX is the number of the interval (starting with 1), which includes the actual value of the property for the specified data;

Further to the right - if <control whether to print also a line of text> as ‘T’, then a line of text that is being analyzed is displayed
here; otherwise, it is not displayed.

Option Il - statistics throughout the text (+ possibly lines)

Verify that the folder (directory) where cabal installed the executables of the programs is available for search in the PATH environment
variable.
Then enter the command in the terminal:

propertiesTextG3 <the first argument> [<WX argument>] [<whether to use
‘growing lines’>] <file with Ukrainian text> <control of the number of
intervals> <control whether to print also text string> <control the
division of text into lines > <property type> | distributionTextG
<same row argument> <whether also display ordinal data>

and press Enter. In Unix-like operating systems, the vertical line (highlighted in red) is used to create pipelines in the shell terminal;
for Windows:

PowerShell -Command "propertiesTextG3 <the first argument> [<WX argument>]
[<whether to use ‘growing lines’>] <file with Ukrainian text> <quantity
control intervals> <control whether to print also text string> <control
the division of text into lines> <property type> | distributionTextG
< same row argument > <or also display ordinal data >’

You will see something like:
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propertiesTextG3 2.1_3.0 sadok.txt s 1 0 02y | distributionTextG s 1 +W

4
3 3 5
Tapac WEBYEHKO

BkaszemaTi
108 108 142
CafoK BUWHEBUA KOMOXATH
4 34 34
Xpywi HaaBUWHSAMKW TyayTb
3 25 25
Nnnyratapi snnyramm nayThb
108 108 142
CniBawTb 1AyuynM AiBuaTa
3 4 25
AMaTepl BeuyepsTb XAYTb
108 245 245
Cem’'ss Beueps KOMoxaTw
3 34 34
BeuipHs 31poOHbKa BCTAaE
3 34 34
[louka BeuepATb nopaec
108 277 277
AMaTn Xoue Hay4aTu
3 3 13
TaK CONOBenWKO Hefdae
108 142 245
floknana MaTu KOMoxaTu
3 3 25

1.0000

1.0000

8.5180

8.1680

1.0000

1.3111

2.2694

11.1680

11.1680

2.5611

1.0000

1.3111

1.0000

1.7000

1.3111

8.5180

8.1680

1.3111

8.1680

2.2694

11.1680

11.1680

2.5611

4.3111

2.2694

8.1680

1.7000

1.3111

1.0000

1.0000

1.3111

6.2298

1.0000

1.0000

1.0000

1.0000

4.3111

1.7309

8.1680

0.74074074

0.86538462

1.78987107

1.78184991

0.86538462

0.28601900

1.38827528

1.83563445

1.83563445

1.43837754

0.37656904

0.80203908

0.21815009
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ManeHbKMX O1TOUOK CBOIX

3 12 25 4.0000 8.1680 2.0420 0.87260035 3 2
Cama 3acHyna Kofonix
27 29 242 1.0778 8.9778 8.3299 0.21603563 4 1
3aTuUXNo BCe TiNbKo AlBYyaTa
4 4 12 1.0000 3.0508 3.0508 0.49372385 2 1
TaconoBenko He3aTux

Mix1TpaBHA

C-NeTepbypr

0.9879+-0.6062

2 13 1 0 0 0
kkhkkkkkhhkkkkhkkkhkkhhkhkkkhhkhkkhkkhhhkkhkkhkhkkhkkhkhhkkhkkhkhkkhkkhkhhkhkkhkhhkkhkkhkhhkhkkhkhhkhkkhkhhkhkkhkhhkhkkhkhhkhkkhkhhhkkhkhhhkkhkkhhhkkhkhhkhkhkkhhhkkhkhhhkkhkhhhkkhkhkhkhkhkhk
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There will be no color highlighting, just different types of statistics are grouped here (see the table below for semantics).

1. Red colour - Decimal fraction with error - The arithmetic mean (mathematical expectation) of all numbers in column VI statistics

for rows, plus or minus standard quadratic deviation; in the case of the selected properties "y0” - often a number close to 1.0;
may contain a rounding error caused by finding the sum of numbers with floating point. In case all lines of text excluded from
the analysis (see: explanation for orange) only one line of text - signal inscription is displayed instead of matrices and further
information:

”1,000+-0,000!",

where "'means a tab character. This label means that the specified text is not suitable for program analysis as well as that any
data that is gotten during the execution of the program (could be derived from this text and related texts) should be analyzed
as follows, so as not to refute the conclusions made on based on the whole set of texts. Simlply speaking, in this case, you can
not take into account the text, because with the right approach to the analysis and interpretation of data it should not break the
results.

Blue colour — Natural numbers — Row distribution matrix by number of words and intervals; matrix element in the k-th row
and j-th column - the number of rows for which the value of the selected property with the specified data falls in the interval
with the number j (numbering starts with 1), which is equal to matrix column number, and contains in the line k words (words
or combinations thereof that are displayed merged to comply with minimum grammar rules in data analysis and output), the
number k is in the range between 2 and 7 inclusive (rows that are analyzed for the matrix contain from 2 to 7 words (or written
together their concatenations)). Thus, the matrix always has 6 rows, and the number of columns will depend on entered and
available data. In fact, this matrix replaces the graphical two-dimensional data distribution. It is displayed twice, one after the
other delimited by tildes. In the first case zero values are not displayed, instead there are dots. This is an element of data
visualization, which allows you to better ‘see’ how a distribution looks like where numeric values correspond to the ‘height’ on
the distribution graph (the value of the discrete two-dimensional function distribution). In the second case in place of dots there
are the corresponding values, which are all equal to 0. Data for the matrix are obtained from VIIl and IX columns of statistics by
rows.
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3. Orange colour - Non-negative integers - Total number of rows. The first number on the left isthe number of rows that are excluded
from the analysis for the matrix, because they have little data (1 or less words). Equality 0 means that all lines displayed on the
screen participate in the analysis for formation of a distribution matrix. Number on the right - the total number of lines in the
text that are displayed and analyzed (including those rows that are listed on the left).

4. Green colour — Percents - Distribution of the total number of rows by intervals. The sum of percentage values naturally equal to
100%. Interval numbers inscribed above the corresponding percentage values. For example, the inscription in these three lines

type:

12

1015
40% 60%

means that of the total number of rows, which can be analyzed using the program (contain enough data), 40% is accounted for
by the first interval (with a smaller value properties), and 60% - by the second one (according to greater value of the property).
That is such lines 10 and 15, respectively. All intervals are equal in size, but can have different numbers of rows. This is a simple
one-dimensional distribution, it is possible to build a histogram.

5. Yellow colour — Natural numbers — Interval numbers. The countdown begins with 1. Further below they correspond to the number
of lines, values of the properties for which according to the data falls into the corresponding number interval.

6. Brown colour — Natural numbers - Number of words in lines. Lies within 2 up to 7 inclusive (if there are less words, then the line
gets a value of 1.0 and is removed from analysis program for the matrix). Under them - the corresponding values of the number
of such lines. 0 corresponds to the case of the absence of lines with the number of words (or concatenations that are displayed
as one word).

Careful study of these data allows us to draw certain conclusions about the text, their totality, the model and language itself.
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Statistics mode by multiple properties (+m ... -m)

Now, as for the program lineVariantsG3, you can use the mode of multiple properties. To do this, instead of one property it is possible
to specify multiple ones in the block selected by delimiters +m ... -m.
In this case, the program will display something like:

Y TakoMy pasi nporpama BrBeAe Ha eKPaH WoCb Ha 3pa3ok:

propertiesTextG3 sadok.txt s 1 @ +m y@ Qy 02y 03y y2 y3 yy3 -m

4
4 2 1 2 4 4 1 Tapac WEBYEHKO
BkasemaTil
4 4 1 2 4 2 1 CajoK BUWHEBUW KONOXaTW
4 1 4 4 4 4 4 Xpywl HaaBUWHAMKW TYyAYTb
4 4 4 1 4 1 1 Nnyratapl 3nayramm MAyTb
2 4 1 1 1 1 1 CniBawTb 1Ayunm AgiBuaTa
2 2 1 1 1 1 1 AmaTepl BeuyepsTb XAYTb
1 3 4 1 3 1 2 Cem's Beueps KonoxaTw
3 4 4 4 4 4 4 BeulpHA 31poHbKa BCTAE
4 2 4 4 4 4 4 [louka BeuepATb nojae
4 4 4 1 4 2 1 AmMaTn Xouye HayuaTu
4 1 1 4 1 4 3 TaK CONOBenWKO Hefdae
4 4 2 1 2 4 1 Mfoknana maTuM KOMoOXaTwu
1 4 1 4 1 2 4 ManeHbKWX A1TOUOK CBOIX
1 4 2 4 1 2 4 Cama 3acHyfna Kolouix
3 1 1 2 1 2 2 3aTuUXN0 BCe Tinbko AlByaTa
4 4 1 1 1 1 1 TaconoBenkKo He3aTux

MixiTpaBHA
C-NeTepbypr
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In this case, you do not need to use the distributionTextG program, because its behaviour is not defined here.

The first column (highlighted in color here) - the number of words in the appropriate rows; the columns follow in the order in which
they appear marked in the block of several properties, respectively - the numbers of the intervals, which include the values of the
corresponding properties. The first number on the right (highlighted in red and the only one in its line) is the number of intervals for
each property (they are all the same). Eight columns in this case to text records - means that there were 7 (= 8 - 1) given properties in
the block.

Several properties mode +m for distributionTextG

In such a case, it is possible to use the program distributionTextG by adding to command line the parameter +m:
propertiesTextG3 sadok.txt s 10 +m y0 Oy 02y 03y y2 y3 yy3 -m | distributionTextG s 1 +W +m

~
~
=

Tapac WEBYEHKO

X

(A)I—\I—\-PJ-\-I-\-I-\UJHI\JNJ-\-L\-L\g-L\

I—\-l-\-l-\-l-\H-l-\N-L\UJN-L\-J-\I—\-L\(gDM

RPNNRPRNNR ;MNP RPREAEDIPRPD P
NP REAEREAEPFRRPRR DN :-N
RPRPRRPNNRPM;PPIPWRRL DS
NNNEAEEAENSERRRPRRRE SN

CafloK BUWHEBUN KONMOXATMW
Xpywi HaaBUWHSAMK TyayTb
Mnyratapi 3nnyramm nayTb
CniBawTb 1Ayyn AlBuyaTa
AmaTepi BeuepATb XAYTb
Cem’'ss Beuepa KOMoxaTw
BeuipHs 31poHbKa BCTAaE
[louka BeuepATb noAaec
AMaTM Xoue HaydaTu

Tak COMOBENKO Hejae
lMoknana maTm KOMOXaTu
ManeHbKMX A1TOUOK CBOIX
Cama 3acHyna Konownix
3aTuxno Bce TinbkKo AiBuyaTa

PO WWWWWWWWWWWWDLON D>

NEDPRPRWREENPRPRRL DR
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2 4 411111 TaconoBenko He3aTux
MixiTpaBHA
C-NeTepbypr
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In such a case, the program will output the possible statistics by every property starting count from left to right. Here, there are 7
properties, so there is output for 7 distributions.

White String Mode

The program can also now use ‘white lines’ mode, which means that lines that contain fewer words than needed to ensure the existence

of at least two variants of the string, do not display statistics and it is not included in the overall result. Then in the case of one metric

and the use of the distributionTextG program, you need to call the latter with an additional one argument +W (means whitelines).
For example, in this case you will see:

propertiesTextG3 sadok.txt s 1 @ 03y +b | distributionTextG s 1

4
Tapac WEBYEHKO
BkaszemaTil
52 52 81 1.0000 1.5577 1.5577 0.78195489 3 1

CafoK BUWHEBUN KONOXaTu
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4 14 14
Xpywi HagBuWHAMKW TYyAYTb
1 1 4
Nnyratapl 3nayramm MAayTb
36 36 40
CniBawTb 1Aayum AgiBuaTa
1 1 1
AmaTepi BeuepsaTb XAYTb
36 36 52
Cem'ss Beueps KOIoXaTw
14 14 14
BeulpHa 31poHbKa BCTAE€
1 14 14
[louka BeuepATb nojae

37 37 37
AmMaTN Xouye HayuyaTwu

1 4 4

TaK conoBenWKO Hepdae

36 40 40
Moknana MaTu KOMOXaTw

1 11 11
ManeHbKMUX O1TOUOK CBOIX
1 4 4
Cama 3acHyna Kononix

9 52 100

3aTuUXNo BCe TiNbKO AlBYyaTa
TaconoBenKo He3aTux

MixiTpaBHA
C-NeTepbypr

3.2040

.0000

1.0000

bbbl

1.0000

1.0000

14.2400

1.0000

.0000

1.1111

11.2400

bbbl

5.7778

3.2040

2.7692

1.1111

1. bbbty

1. 4444

1.0000

14.2400

1.0000

4.0000

1.1111

11.2400

b . bbbl

11.1111

1.0000

2.7692

1.1111

1.0000

1. 4444

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.9231

1.52426261

0.53061224

0.94736842

1.18181818

0.81818182

1.00000000

1.86876640

1.00000000

1.60000000

1.05263158

1.83660131

1.63265306

0.95412844



1 2 3 4
4 3 0 7
28.57% 21.43% 0.00% 50.00%
1.1949+-0.4206 0 14
2 3 4 5 6 7
0 13 1 0 0 0
Fhkhhkhhkkhkhhkhhkdhkhkkhhkhhkdhkhkhrkhhkdhkhkhkdhdhdhkhkhrkdhdhkhkhhkhrkdhdhkhkhrkdhkdhkkhkdrkkrkdhkkhkhrkdrkdhkdhkxhxkdxkkkk
4 2 7
1
0 0 0 0
4 2 0 7
0 1 0 0
0 0 0 0
0 0 0 0
0 0 0 0

The ‘white’ lines here are shown as some space where there would not be it otherwise.
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Reduced Set of Permutations Mode

In the reduce set of permutations mode the both programs propertiesTextG3 and distributionTextG can work. In such a case as an
command line argument must be specified «+p 1 or 2» for the first one and just «+p» for the second one. In such a case, the statistics
is displayed so as there are the possible number of the words in the line between 2 and 10 inclusively.

Fixed-line statistics (+b)

If you specify as one of the command line arguments for propertiesTextG3 characters +b, the program will calculate all statistics, as
if the last word is fixed by constraint and does not move. In fact, in this case, the meaning of this symbol (argument) is similar to
the lineVariantsG3 program. It is necessary to remember that it narrows a range of admissible values of properties and at invariable
quantity of lines changes distributions inside the intervals.

Control the number of intervals

There are three possible cases:

+ “s” —the number of intervals will be determined by the well-known Sturge’s rule where the number of tests will be equal to the
resulting number of lines;

+ “I” - the number of intervals will be determined on the recommendation of V. P. Levinsky (see: Onps A. T. CraTtuctuka (MogynbHumn
BapiaHT 3 NPOrpamoBaHoO0 (hOPMOI0 KOHTPOMIO 3HaHb). — HaBu. noci6. - K.: LleHTp yu6oBoi nitepatypu, 2012. - 448 c. ISBN
978-611-01-0266-7. C. 60);

« the number of intervals will be a natural number (must be greater than 1, although this is not checked);

« something else - will be used 9.
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You can also control whether to print lines of the text

If this argument is 1, then to the right of the numerical data of the ordinal statistics a line that is analyzed will also be displayed
(already converted for analysis). Otherwise the string will not be displayed in the output.

Control the division of text into lines

If you specify 1 here, the text will firstly be grouped into one line, and then divided into lines by the method of division in half (by the
number of words or their cocatenations) until the length of all lines is less than 8 words or their combinations. Foreign characters will
be filtered.

If set to 0, the text will be parsed after filtering out extraneous characters (approximately) in the lines that were originally.

Whether to use ‘growing lines’ mode

If among the command line arguments you specify “+g ab”, where a, b are some digits except 0, then the ‘growing lines’ mode is
used. This means that the text is transformed in a way so that at first the maximum number of words in lines is no greater than the
second digit and then the lines are grouped so that the number of words in every line is close to the first digit if it can be achieved
by concatenation of the lines into the single one consequently. In other words, there will be done some transformation of the text
by lines to make the number of words in every line closer to the first digit and no more than 7 (for the last one the quotient is used).
In such a case, the control of division of text into lines plays less role, but it can influence if it is equal to 1. For example, “+g 73" as
a command line argument means that after the application of the division of the lines all them are partitioned so that in every line
there are at first no more than 3 words or their concatenations and then the lines are concatenated so that in every of them there are
a number of the words close to 7 (and no more).

Please, note that starting from the version 0.16.0.0 there is a space between the +g and the two-digits number. Earlier there has
not been any.
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The same argument for the number of rows

It means there should be the same value, as in the place of control of the number of intervals.

Whether to display serial data as well

Here it is necessary to put 1 so that the program prints all statistics (at first by lines, and then the general on the text), otherwise only
the general text is printed.

Selective analysis of text by lines

If you execute a command
propertiesTextG3 <path to the file with Ukrainian text for analysis> an

then the text from the file will be displayed on the screen and will be shown with the numbers of all lines to the left of the lines
themselves, separated from the text using the tab character (displayed as a space with a non-constant width, which depends on the
system settings). Then you can run the same program (you can do without it, but you can specify other numbers than the program will
consider) for analysis the selected rows. To do this, to the commands propertiesTextG3, in addition to the last mentioned, anywhere
in the command line to the vertical bar (up to pipeline) add the first and last line numbers, separated by a colon (without any other
characters, including spaces). You can specify several such pairs, the information will be displayed in the same order. If some line
numbers will occur several times, they will be displayed (if this option is specified) and analyzed several times (probably, due to the
laziness of Haskell programming language, they can use (if they are not garbage collected till the time of re-usage) the once calculated
and memoized results). If text break control is specified on lines equal to 1, then the program will combine and analyze the lines whose
numbers were specified and correspond to the numbers when outputting the command from @n.
All this allows you to focus on the text or only part of it.



Working with rewritePoemG3

Verify that the folder (directory) where cabal installed the executables of the programs is available for search in the PATH environment
variable.

The program rewritePoemG3 starting from the version 0.12.0.0 of the package can work in several modes: in the multiple properties
mode, in the single property mode, in the comparative mode.

Multiple properties mode (+m ...-m)

If among the command line arguments there is specified a group of arguments inside the frame of +m and -m delimiters and inside it

there are several properties in their encoding (see: Types of properties) delimiting each of them by the space from the previous and

the next ones and if there are not specified "+c” as one of the command line arguments, then the program will work in the multiple

properties mode (if the property inside the frame is just one solely, then the program will run in the single property mode, see below).
The syntax of the program work in such a case is the following:

rewritePoemG3 <first argument> <file with Ukrainian text> [<whether to use
“growing lines”>] +m <types of properties> -m <numeric arguments>

Upon successful completion of the program (there should be no messages) in the same folder (directory) as the file with the text
that is overwritten, there must be files with the additional ending .new.txt’ and the prefices delimited with the dot with the properties
encoding. It is there that the converted texts (for example, a poem) are written to according to the input data.

The entered data applies to the entire text, to each line of text in particular (after its preliminary processing by the program).

125
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Single property mode

If you do not specify among the command line arguments a frame with the +m and -m delimiters, and if there is no "+c” specification
either, then the program will work in the single property mode (it is also applicable in tne case of just single property specified in the
multiple properties mode).

The syntax of the program work in such a case is the following:

rewritePoemG3 <first argument > [<whether to grow lines>] <Ukrainian text file>
<property type> <numerical arguments>

You will see something like the following:
rewritePoemG3 10.0_1.2 sadok.txt yy 5 1 2

Upon successful completion of the program (there should be no messages) in the same folder (directory) as the file with the text that is
overwritten, there must be a file with the additional ending ".new.txt’ and the prefix delimited with the dot with the property encoding.
It is there that the converted text (for example, a poem) is written according to the input data.

The entered data applies to the entire text, to each line of text in particular (after its preliminary processing by the program).

More complex usage

While using the multiple properties mode or the single property mode the numeric arguments have much the same meaning as for
the lineVariantsG3 program.

Numeric arguments, if specified, have the following meaning.

The first numeric argument is the number of intervals into which the interval between the minimum and maximum value of the
property for this line. If not specified, it is considered equal to 1. A value of 0 does not allow other numeric arguments to further
change the result of the work of the program.

All subsequent numeric arguments (if specified, otherwise no permutations occur) are interval numbers that will be swapped with
the interval with the maximum values of the property. This allows you to change the structure of the data that is displayed as a result of
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the program and see the internal (not maximum) items. For example, the numeric arguments 6 1 4 (in this order) will mean that during
program execution the interval between the maximum and minimum value of the property will be divided into 6 equal intervals, with
the elements that are in the first and fourth, counting from the minimum (interval number 1) will be moved to the maximum number
(and property values) interval, and then the line with the maximum value of the property is written to the output file. Values that were
in the maximum interval will be moved to the interval with the lowest number among those that are moved to maximum.

Comparative mode of operation (+c)

rewritePoemG3 can also be run in so-called ‘comparative’ mode, when it offers strings (one after the other) of several (no more than
14 specified files and writes the selected (or blank line, if none is selected) to the last file (except those ones). So from several files
by their comparison by lines you can create a new one. It also allows you to run the program with different properties in the multiple
properties mode, then run it in the comparative mode on the received files and create in a fairly easy way their combinations - new
variants.

Note: If you plan to get more ‘hints’ and recommendations from the program, it is probably easier (and better) to apply an interactive
mode of the lineVariantsG3 program with several properties instead, or even the recursive mode of the multiple sources mode of the
lineVariantsG3.

To operate in the comparative mode, use the following command:

rewritePoemG3 +c <files to read text variants from> <final file>



Types of properties

One of the principles of the program is to search among the text options for those for which the maximum is the value of a function
called ‘property’ of the text (just simply: property) and is a specific property for lines. The user can choose the property that will be
used during program operation (this is done in the command line once during program operation by the geven (or absent respectively)
command line argument). The command line argument of the program call can be:

« ‘y0’ - the first property in time, based on 'periods of uniqueness’. The idea is to estimate the number of sounds, or pauses, or
phonetic phenomenae (palatalization of consonants), which are between successive appearances of each sound not in one, but
in different words, and the total sum of such distances for different words is sought. The greater value for the text corresponds
to that one, in which each new word offers more and more new sounds, (presumably) depending on the average number of
sounds in the "period of uniqueness” it may be easier to pronounce; a lower value - on the contrary - to the text in which there
are more returns in a new word to the sounds of the previous ones, thus, there may be more repeaters, emphasizing in certain
places on clusters of certain sounds., which is more typical for intonationally emphasized and / or poetic texts with appealed or
highlightened emotions. When using this property the first argument of the program call string does not matter (it is ignored by
the program).
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Sum of periods of uniqueness for selected phonetic phenomena (selective sum of periods
of uniqueness) as a property or its element

Starting from version 0.21.0.0 it is possible to use as properties, where there is a calculation of the sum of the periods of unique-
ness, such that this sum is calculated not for all existing phonetic phenomena (units), but only for manually specified ones,
selectively, while certain typical sets (in particular, vowels, sonorous consonants, voiceless consonants) can be specified en-
coded and simplified. Consider this using the example of property y0, for others, the method of operation and encoding is
similar.

Encoding method: property in which the sum of the periods of uniqueness is calculated.selected sound or encoded group 1[.se-
lected sound or encoded group 2[etc.]] For example, y0.u.B.r.ax.A3.cb.K.b — the sum of periods of uniqueness will be calculated
only for the following phonetic phenomena: the sounds "n”, "8”, "r”, "ax”", "a3 ", "cb”, "Kk” and all cases where "b” will indicate the
softness of the preceding consonant (except "up”, since the soft "u” is coded separately as "up” and not the sequence "u” "b").

03y.r.b.g.o — in property 03y, instead of the sum of all periods of uniqueness, the sum will be calculated only for the following
phonetic phenomena: "p”, ”6”, "r” and "o".

y4.srvw — property y4 will calculate the sum of the periods of uniqueness for all voiced consonants and all vowels (they have
special notations).

Special notations

For the Ukrainian language, the phonetic-languages-simplified-examples-array package provides the following special notations
for groups of phonetic phenomena:

- "sr” - [27,28,38,3,34,36] (here and further in this subsection - such lists are not a list of how to mark phonetic phenomena,
but a list of Int8 numbers that are converted to during analysis corresponding sounds, in particular 1is "a”) - all sonorous
consonant sounds (memorization: sr ~ SonoRous);

- "vd"” —[8,10,15,17,19,21,23,25] — all voiced consonant sounds (except sonorous ones) (vd ~ VoiceD);
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- "vs" — [45,47,49,50,43,52,38,66,54,39,41] — all voiceless consonant sounds, including "cb” and "ub” (vs ~ VoiceleSs);
- "vw” — [1..6] — all vowel sounds (vw =~ VoWels).
If you write .sr.vd.vs.vw.b, then it is a complete sum, and you do not need to write such a notation (that is, y0.sr.vd.vs.vw.b == y0).
These notations are relevant for properties that, in the case of a full sum, have the notation: "02y”, "02z", "03y", "03z", "04y”, "042",

”n n n n ”n n ”n n ” n

"Oy"’ "02"’ "y"' "yo , y2 \ y3 , y4 , yy , yyzn’ "yy3"’ Ilyy4ll' "Z"' "22"’ "23"' "24"’ "ZZ "' "222"' "223"’ 1'224". More details about them and
other properties are given below.

It should also be noted that to implement similar functionality in the related package phonetic-languages-simplified-generalized-
examples-array you need to specify an additional function of type String -> String. In it, strings of the type "sr” or "k” correspond
as a result to a list of Chars, in each of which certain symbols are transformed. | would like to add that if there is no desire to
write a separate function, then you can simply set id here (identity function,

X ->x), but then you need to denote each phonetic phenomenon in the property explicitly, then there are no groups for denoting
whole classes of phonetic phenomena (as in the subsection "Special designations” above).

Areasoned assumption, how Taras Shevchenko wrote the lines of the poem "Cagok BuwHeBum
KOno xatun”

Let’s try to use the property y0 with a selective sum to analyze the original version of the poem "Cagok BuiwHeBun kono xatu” by
Taras Shevchenko.

Let’s pay attention to the second line - "Xpyw,i Hag BuwHsamuK ryayT.” In it, the words "xpyw,i” and "ryayTb” with "y” are placed as
far as possible from each other. This suggests that this line satisfies the property y0.y. We check:

propertiesTextG3 +1 4 1 0 y0.y
Xpywi Hap BUWHAMKW TyayTb
4

6 19 19 3.1667 3.1667 1.0000 1.52000000 3 4 Xpywl HagBUWHAMKW TYAYTb


https://hackage.haskell.org/package/phonetic-languages-simplified-generalized-examples-array
https://hackage.haskell.org/package/phonetic-languages-simplified-generalized-examples-array
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Indeed, 19 out of a maximum possible 19! But it can be noticed that the vowels in the words are selected so that they do not
repeat closely, so the maximum can be expected not only for y0.y, but also for the more general property yo.vw:

propertiesTextG3 +i 4 1 0 y0.vw
Xpywl Hag BUWHAMKW TyayTb
4
6 19 19 3.1667 3.1667 1.0000 1.52000000 3 4 Xpywi HaaBUWHSAMKW TyayTb

Again the maximum 19 out of 19 possible! Okay, that’s it for this line. And for the whole poem? We are checking.

propertiesTextG3 sadok.txt s 1 0 y0.vw

4

@ 0 © NaN NaN NaN 0.00000000 2 2 Tapac WEBYEHKO

BkazemaTi1

17 42 42 2.4706 2.4706 1.0000 1.42372881 3 4 CafoK BUWHEBWUW KOMOXaTwu
6 19 19 3.1667 3.1667 1.0000 1.52000000 3 4 Xpywl HaABUWHAMKU TyayTb

23 30 34 1.3043 1.4783 1.1333 1.05263158 3 3 MnyraTtapl 3nayramuM nayTb
31 39 45 1.2581 1.4516 1.1538 1.02631579 3 3 CniBaloTb igyuu AiBuaTa
15 19 31 1.2667 2.0667 1.6316 0.82608696 3 1 AmaTepl BeuepATb XAYTb
19 21 32 1.1053 1.6842 1.5238 0.82352941 3 1 Cem'sas Beueps KonoxaTwu
33 47 47 1.4242 1.4242 1.0000 1.17500000 3 4 BeulpHs 31pOHbKa BCTAE
24 43 43 1.7917 1.7917 1.0000 1.28358209 3 4 [louka BeuyepATb NOJAE

10 23 23 2.3000 2.3000 1.0000 1.39393939 3 4 AmaTum X04ye HayuyaTwu

11 22 22 2.0000 2.0000 1.0000 1.33333333 3 4 Tak CONOBEWKO Hepae

25 34 40 1.3600 1.6000 1.1765 1.04615385 3 3 [Moknama maTu KOMOXaTwu
14 16 36 1.1429 2.5714 2.2500 0.64000000 3 1 ManeHbKMX A1TOUOK CBOIX
33 11 1.0000 3.6667 3.6667 0.42857143 3 1 Cama 3acHy/na KO/I0OWix

28 44 46 1.5714 1.6429 1.0455 1.18918919 4 4 3aTuxno BCe T1NbKO AlBuyaTa
20 20 20 1.0000 1.0000 1.0000 1.00000000 2 2 TaconoOBEeNKO He3aTUX
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MixiTpaBHA
C-NeTepbypr

We check: indeed, many maximums! But not all...Let’s try to add something or take something away to increase the number of
maxima, then this new property will be the most appropriate. Let’s see where there are no maxima and why. For example, two
lines in a row — "A maTepi BeuepaTb AayTb. // Cem's Beueps Kono xatu // " — in them we notice that the sounds "e” are close to
each other. Then if you take away the "e”, maybe it will be closer to the maximum? We check:

propertiesTextG3 sadok.txt s 1 0 y@0.a.o.y.un.1

4

® © @ NaN NaN NaN 0.00000000 2 2 Tapac WEBYEHKO

BkaszemaTi

17 42 42 2.4706 2.4706 1.0000 1.42372881 3 4 Capok BUWHEBWUW KOMOXaTwu
6 19 19 3.1667 3.1667 1.0000 1.52000000 3 4 Xpywl HaABUWHAMU FYAYTb
23 30 34 1.3043 1.4783 1.1333 1.05263158 3 3 MnyraTtapl 3nayramm uayTb
31 39 45 1.2581 1.4516 1.1538 1.02631579 3 3 CniBalTb iAyun AiBuaTa
4 13 19 3.2500 4.7500 1.4615 1.13043478 3 3 AmaTepl BeuepsATb XAYTb
13 15 17 1.1538 1.3077 1.1333 1.00000000 3 2 Cem'ss Beuepss KonoxaTwu
23 23 36 1.0000 1.5652 1.5652 0.77966102 3 1 BeulpHA 31pOHbKa BCTAE
19 31 35 1.6316 1.8421 1.1290 1.14814815 3 3 [louka BeuyepATb nogae

10 23 23 2.3000 2.3000 1.0000 1.39393939 3 4 AmaTm Xo4ye HayyaTwu

5 16 16 3.2000 3.2000 1.0000 1.52380952 3 4 Tak COMOBEWKO Hepdae

25 34 40 1.3600 1.6000 1.1765 1.04615385 3 3 [lloknana maTtu KONoxaTwu
14 16 36 1.1429 2.5714 2.2500 0.64000000 3 1 ManeHbKMX A1TOUYOK CBOIX
33 11 1.0000 3.6667 3.6667 0.42857143 3 1 Cama 3acCHy/na KOIOU1X

28 44 46 1.5714 1.6429 1.0455 1.18918919 4 4 3aTuxno BCe TiNbKo AiBuyaTa
6 14 14 2.3333 2.3333 1.0000 1.40000000 2 4 TaconoBeWKO He3aTux
MixiTpaBHA

C-NeTepbypr
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We pay attention, indeed, for these lines there was a shift towards maximums, also the last line "Ta conoBeliko He 3aTux” also
"risen” to the maximum (admittedly, from two possible options). Instead, the line "louka BeuepaTb nogae” "dropped” from the
maximum to the 3 interval. It can be assumed that the "status” of "e” in the poem is "unclear”: with or without it.

Maybe other sounds? Omitting the variations, let’s check:

propertiesTextG3 sadok.txt s 1 @ +m y@.vs.a.o.y.n.1i y0.e yd0.vw -m
4

2 4 2 2 Tapac WEBYEHKO

Bka3emaTil

CaloK BUWHEBUN KOMOXATMU
Xpywi HagBUWHAMKW TYAYTb
Nnyratapl 3nayramm MAyTb
CniBalTb 1Ayunm gisBuaTa
AmaTepi BeuepsATb XAYTb
Cem’'s Beuepa KonoxaTw
BeulpHAa 31poHbKa BCTAE
Jlouka BeuepATb nopae
AMaTK Xoue HayuaTu

TaK CONOBeWKO Hepdae€
[foknana maTm KOOXaTu
ManeHbKUX A1iTOYOK CBOIX
Cama 3acHy/sa Kononix
3aTuxno Bce TiNbkKo AilBYaTa
4 1 TaconoBenkKo He3aTux
MixiTpaBHS

C-NeTepbypr

NP WWWWWWwWwWwwwwwww
~fFRPrRPWPrAPPENENOVOPSSEPSPB
NNNNENWPEAERERERNNNDN

NPFcfPRPRRPWOSRREPPPPPTRPPRPOOSRS

As you can see, it is not possible to achieve maximums everywhere under various options. This is especially true of the three
lines in a row at the end: "Moknana matu Kono xatu // ManeHbkux agiTouok cBoix // Cama 3acHyna kono ix” And also "CniBatoTb
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inyuu gisuata // A maTepi BeuepaTb xayTb.” In the second case, you can see that "y” alternates with "i”, that is, we have "io(y) - i -
y”,aswellasinthe next"e -i-e-e". It can be assumed that there is'art sound painting’ here - vowels alternate to reproduce the
motifs of the melody and rhythm of folk songs. Similarly, it can be assumed that before the end of the poem, the vowels begin
to "group” closer, that is, a "coherent, dynamic” effect is created, that is, amplification, and it can be thought that it describes
a certain change in the situation. Let’s see, it can really be called the highest point (climax) of the poem, and therefore its
amplification by grouping of vowels creates the effect of the top of the picture. Accordingly, it is necessary to read (recite) these
lines (this is justified, see the title) with a certain acceleration, not measured, but more cohesively. At the same time, lines where
we have a maximum for vowels (or vowels with deaf consonants) should be read more measuredly, so that it is possible to see
the richness of the painting, its calmness and stability. The penultimate line has a pause in the middle—like a pause after a
highest point (climax). And then the denouement.

”n:n
|

It must be said that, having 3-4, sometimes 2 words in a line, in order not to create the impression of "short lines”, a certain
"ungrouping” of sounds should be applied, so that it can be perceived as a leisurely narration (as in this case).

It can be concluded that Taras Shevchenko wrote the lines of the poem in such a way as to place vowels more widely, as well as
voiceless consonants (where there are not enough vowels, for melodiousness), but there, perhaps, there was more dynamism —
there, on the contrary, he chose options with their closer grouping . Therefore, these lines should be read more dynamically.

Then the continuation of the description of the properties.

- ‘0y’ is the first version of the rhythm-only analysis property (semi-empirical), based on the function of rhythm, that uses the
durations of sounds that have been synthesized in the mmsyn6ukr-array software package. The rhythm function is inspired
by antiquity poetry, where instead of stressed and unstressed syllables rhythmically short and long alternated; also musical
destinies for which the main ones are two-part rhythm and three-part rhythm. The function is implemented in such a way as
to make it as easy as possible to capture significant emissions subrhythms for two-syllable and three-syllable cases. Using
the <first argument> you can change the ratio of these subproperties and, accordingly, to change the property itself.

- '02y’ is a '0y’-like property that uses other durations of sounds synthesized by the r-glpk-phonetic-languages-ukrainian-
durations. You can create other variations of sound durations using the capabilities of the package r-glpk-phonetic-languages-
ukrainian-durations or in some other way.

- '03y’ is a '02y’-like property that uses other durations of sounds synthesized by the r-glpk-phonetic-languages-ukrainian-
durations package. You can create other variations of sound durations using the capabilities of the package r-glpk-phonetic-
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languagesukrainian-durations or in some other way.

'04y’ is a '02y’-like property that uses other durations of sounds synthesized by the r-glpk-phonetic-languages-ukrainian-
durations package. These sound durations are derived from data other than 0y, 02y and 03y, so be careful while mixing
them in a multiple properties mode.

'y’ - a property that calculates the properties of 'y0’ and '0y’ in a more efficient way than each of them alone, and then
multiplies the received data. Gives higher values for lines with a more distant location of the words with the same sounds
one from the others and those that are more rhythmic (from the point of view of the property '0y’). The use of the <first
coefficient> internally affects only the sub-property '0y'.

'y2' is a property similar to ‘y’, but uses the variant with '02y’ instead of the second sub-property (rhythmicity).
'y3' is a property similar to ‘y’, but uses the variant with '03y’ instead of the second sub-property (rhythmicity).
'y&' is a property similar to ‘y’, but uses the variant with '04y’ instead of the second sub-property (rhythmicity).

'yy' - a property that uses the property 'y0’ and '0y’, and instead of multiplying them, divides the result of the second by the
result of the first. Maximized for texts with high rhythmicity (in terms of the '0y’ property) and grouping of identical sounds
into the groups that are closer to each other. The use of the <first coefficient> affects only the sub-property '0y'".

'yy2' - a property that uses the property 'y0’ and '02y’, and instead of multiplying them, divides the result of the second by
the result of the first. Maximized for texts with high rhythmicity (in terms of the property '02y’) and grouping of identical
sounds in groups closer to each other. The use of the <first coefficient> internally affects only the sub-property '02y'.

'yy3' - a property that uses the property 'y0’ and '03y’, and instead of multiplying them, divides the result of the second by
the result of the first. Maximized for texts with high rhythmicity (in terms of the property '03y’) and grouping of identical
sounds in groups closer to each other. The use of the <first coefficient> internally affects only the sub-property '03y’.

‘yy4' - similar to 'yy’ with the difference that instead of '0y’ is used '04y’.

'Z’ -line
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'047'

'zz4’ These properties are similar to the corresponding ones, where z is replaced by y. But they use more complex rhythmic
functions derived from the module Languages.Rhythmicity.Factor from the package phonetic-languages-rhythmicity. Care-
fully use mixed properties in multiple properties mode, because they actually represent different approaches within the
general method, so they can give in pairs less compatible results, but when used correctly they give an acceptable result.
You may need a little practice, also more often use the propertiesTextG program.

Besides, while working with the following properties the concept of the polyrhythmicity as a source of rhythmicity is used.

"w01” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one maximum value the most significantly influences the rhythmicity
and another maximum one influences less. As a variant of the durations calcuation function syllableDurationsD is used;

"w02” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one maximum value the most significantly influences the rhythmicity
and another maximum one influences less. As a variant of the durations calcuation function syllableDurationsD2 is used;

"w03” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one maximum value the most significantly influences the rhythmicity
and another maximum one influences less. As a variant of the durations calcuation function syllableDurationsD3 is used;

"w04” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one maximum value the most significantly influences the rhythmicity
and another maximum one influences less. As a variant of the durations calcuation function syllableDurationsD4 is used;
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"w11” — more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the two maximum values the most significantly influence the rhythmicity
and another minimum one influences less. As a variant of the durations calcuation function syllableDurationsD is used;

"w12” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the two maximum values the most significantly influence the rhythmicity
and another minimum one influences less. As a variant of the durations calcuation function syllableDurationsD2 is used;

"w13” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the two maximum values the most significantly influence the rhythmicity
and another minimum one influences less. As a variant of the durations calcuation function syllableDurationsD3 is used;

"w14” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the two maximum values the most significantly influence the rhythmicity
and another minimum one influences less. As a variant of the durations calcuation function syllableDurationsD4 is used;

"w21” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one minimum value the most significantly influences the rhythmicity
and two maximum ones influence less. As a variant of the durations calcuation function syllableDurationsD is used;

"w22"” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one minimum value the most significantly influences the rhythmicity
and two maximum ones influence less. As a variant of the durations calcuation function syllableDurationsD2 is used;

"w23” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one minimum value the most significantly influences the rhythmicity
and two maximum ones influence less. As a variant of the durations calcuation function syllableDurationsD3 is used;

"w24" — more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one minimum value the most significantly influences the rhythmicity
and two maximum ones influence less. As a variant of the durations calcuation function syllableDurationsD4 is used;

"w31” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one minimum value the most significantly influences the rhythmicity
and another minimum one influences less. As a variant of the durations calcuation function syllableDurationsD is used;
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"w32" - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one minimum value the most significantly influences the rhythmicity
and another minimum one influences less. As a variant of the durations calcuation function syllableDurationsD2 is used;

"w33"” - more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one minimum value the most significantly influences the rhythmicity
and another minimum one influences less. As a variant of the durations calcuation function syllableDurationsD3 is used;

"w34"” — more complex rhythmic structure with some another way of determining the property value, it takes the string as the
text with rhythmic groups of 4 syllables each where the one minimum value the most significantly influences the rhythmicity
and another minimum one influences less. As a variant of the durations calcuation function syllableDurationsD4 is used;

"x01" - similarly to the “w01”, but with more complex dependency for the less significant duration and probably less prog-
nosable results;

"x02" - similarly to the “w02”, but with more complex dependency for the less significant duration and probably less prog-
nosable results;

"x03" - similarly to the “w03”, but with more complex dependency for the less significant duration and probably less prog-
nosable results;

"x04" - similarly to the “w04”, but with more complex dependency for the less significant duration and probably less prog-
nosable results;

The following values are similar to the corresponding “w” with more complex dependency (as just described ones). Among
them:

"x11”
"x12"
"x13"
"x14”
"x21"
"x22"
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"x23"
"x24"
"x31"
"x32"
"x33"

"X34"

If this argument is as follows, then a polyrhythmic analysis of the text is used. More complex properties of the text are
searched and checked using more comprehensive by structure properties. This is a research direction in the programs
and library usage. Besides there is a possibility also to specify your own custom configuration using the ‘c’, ‘C’, ‘N’ modes.
Therefore, the following is used:

"u01” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 and even less highlighted 1 maximae, the
groups of 5 syllables. For syllable durations is used syllableDurationsD;

"u02” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 and even less highlighted 1 maximae, the
groups of 5 syllables. For syllable durations is used syllableDurationsD2;

"u03” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 and even less highlighted 1 maximae, the
groups of 5 syllables. For syllable durations is used syllableDurationsD3;

"u04” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 and even less highlighted 1 maximae, the
groups of 5 syllables. For syllable durations is used syllableDurationsD4;

"u11” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 maximae and even less highlighted 1 mini-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD;

"u12” - A polyrhythm with the most highlighted 1 maximum, less highlighted 2 maximae and even less highlighted 1 mini-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD2;

"u13” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 maximae and even less highlighted 1 mini-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD3;

"u14” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 maximae and even less highlighted 1 mini-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD4;
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= "u21” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 minimae and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD;

= "u22” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 minimae and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD2;

= "u23"” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 minimae and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD3;

= "u24” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 minimae and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD4;

= "u31"->A polyrhythm with the most highlighted 1 maximum, less highlighted 2 minimae and even less highlighted 1 minimum,
the groups of 5 syllables. For syllable durations is used syllableDurationsD;

= "u32” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 minimae and even less highlighted 1 minimum,
the groups of 5 syllables. For syllable durations is used syllableDurationsD2;

- "u33" -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 minimae and even less highlighted 1 minimum,
the groups of 5 syllables. For syllable durations is used syllableDurationsD3;

= "u34” -> A polyrhythm with the most highlighted 1 maximum, less highlighted 2 minimae and even less highlighted 1 minimum,
the groups of 5 syllables. For syllable durations is used syllableDurationsD4;

= "u41” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 maximum and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD;

= "u42” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 maximum and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD2;

= "u43” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 maximum and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD3;

= "u44” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 maximum and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD4;

- "u51” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 maximum and even less highlighted 1 mini-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD;
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"u52” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 maximum and even less highlighted 1 mini-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD2;

"u53” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 maximum and even less highlighted 1 mini-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD3;

"u54” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 maximum and even less highlighted 1 mini-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsDx4;

"u61” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 minimum and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD;

"u62" -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 minimum and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD2;

"u63” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 minimum and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD3;

"u64” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 minimum and even less highlighted 1 maxi-
mum, the groups of 5 syllables. For syllable durations is used syllableDurationsD4;

"u71” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 minimum and even less highlighted 1 minimum,
the groups of 5 syllables. For syllable durations is used syllableDurationsD;

"u72” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 minimum and even less highlighted 1 minimum,
the groups of 5 syllables. For syllable durations is used syllableDurationsD2;

"u73” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 minimum and even less highlighted 1 minimum,
the groups of 5 syllables. For syllable durations is used syllableDurationsD3;

"u74” -> A polyrhythm with the most highlighted 2 maximae, less highlighted 1 minimum and even less highlighted 1 minimum,
the groups of 5 syllables. For syllable durations is used syllableDurationsD4;

"v01” and other “v” — are analogous to the corresponding “u” lines with that difference that they use only increasing function
variants for the rhythmicity estimation. This makes them the more straightforward ones.

"s01” and other “s” — are analogous to the corresponding “u” lines with that difference that they group syllables into groups
of 6, not 5.
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"t01” and other “t” lines - are analogous to the corresponding “s” lines with that difference that they only use increasing
function variants for the rhythmicity estimation. This makes them the more straightforward ones.

“S” line corresponds to the properties of the “s” line with the difference that the following function is used: i. e. rhythmici-
tyPolyWeightedF2;

“T” line corresponds to the properties of the “t” line with the difference that the following function is used: i. e. rhythmici-
tyPolyWeightedF20;

“U” line corresponds to the properties of the “u” line with the difference that the following function is used: i. e. rhythmic-
ityPolyWeightedF2;

“V” line corresponds to the properties of the “v” line with the difference that the following function is used: i. e. rhythmici-
tyPolyWeightedF20;

“W” line corresponds to the properties of the “u” line with the difference that the following function is used: i. e. rhythmic-
ityPolyWeightedF3;

“X" line corresponds to the properties of the “v” line with the difference that the following function is used: i. e. rhythmici-
tyPolyWeightedF30;

“Y” line corresponds to the properties of the “s” line with the difference that the following function is used: i. e. rhythmici-
tyPolyWeightedF3;

“Z" line corresponds to the properties of the “t” line with the difference that the following function is used: i. e. rhythmici-
tyPolyWeightedF30;

The following property lines try to increase the significance of the text ending and decrease the significance of its beginning.
“I” line corresponds to the properties of the “W” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedEF2;

“)" line corresponds to the properties of the “X” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedEF20;

“K"” line corresponds to the properties of the “Y” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedEF2;
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“L” line corresponds to the properties of the “Z” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedEF20;

“0” line corresponds to the properties of the “U” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedEF3;

“P” line corresponds to the properties of the “V” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedEF30;

“Q” line corresponds to the properties of the “S” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedEF3;

“R” line corresponds to the properties of the “T” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedEF30;
Starting from the version 0.10.0.0 there are introduced also the following properties:

“0” line corresponds to the properties of the “u” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedLF2;

4

p” line corresponds to the properties of the “v” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedLF20;

“n

q” line corresponds to the properties of the “s” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedLF2;

“r” line corresponds to the properties of the “t” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedLF20;

“k” line corresponds to the properties of the “u” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedLF3;

" l"

line corresponds to the properties of the “v” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedLF30;

“m” line corresponds to the properties of the “s” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedLF3;
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- “n” line corresponds to the properties of the “t” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedLF30;
The following lines try to increase the importance of the line ending and to decrease the importance of the its beginning.

- “g” line corresponds to the properties of the “u” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedLEF2;

- “h” line corresponds to the properties of the “v” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedLEF20;

un
|

line corresponds to the properties of the “s” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedLEF2;

wrn

- “" line corresponds to the properties of the “t” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedLEF20;

- “b” line corresponds to the properties of the “u” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedLEF3;

- “d” line corresponds to the properties of the “v” line with the difference that the following weighted function is used:
rhythmicityPolyWeightedLEF30;

- “e" line corresponds to the properties of the “s” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedLEF3;

- “f” line corresponds to the properties of the “t” line with the difference that the following weighted function is used: rhyth-
micityPolyWeightedLEF30;

Custom configuration properties

If the property type starts with one of the “c”, “A”, “B”, “C”, “D”", “E", “F", “M”", “N” then the program tries to parse this property
as a encoded configuration of the polyrhythmicity. A mode for the developers and researchers, there can be used even more
complex polyrhythmic structures. For example, "c114+112=2" returns as a polyrhythm structure data P1(Ch 11 4) (Rhythm 11 2)
2, that means that the 1 most highlighted maximum, and 1 less highlighted maximum is searched in the groups of 4 syllables
using syllableDurationsD2; "ctttff7+112111=7*3" returns as a polyrhythm structure data P2 (PolyCh [True,True,True,False,False] 7)
(PolyRhythm [1,1,2,1,1,1]) 7 3, that means that the 1 most highlighted maximum, and 1 less highlighted maximum, and 2 even less
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highlighted maximae, and 1 even less highlighted minimum, and 1 even less highlighted minimum in the groups of 7 syllables
using the syllableDurationsD3 etc.

While using the new properties of the “A”, “B”, “C", “D”, “E”, “F", “M” and “N” lines there will be used ‘weighted’ functions (highly ex-
perimental ones, though hopefully effective) that try to take into account also the significance of the place of the line parte. g. in-
ternally there will be used such functions as rhythmicityPolyWeightedLEF2, rhythmicityPolyWeightedEF2, rhythmicityPolyWeight-
edF2, rhythmicityPolyWeightedLF2, rhythmicityPolyWeightedLEF3, rhythmicityPolyWeightedLF3, rhythmicityPolyWeightedEF3 and
rhythmicityPolyWeightedF3 respectively, all from the module Rhythmicity.PolyRhythm.

Tip: If there are no results in the program output using multiple properties (an empty output), increase the number of groups in
properties (for at least one) and / or add interval transforms to change the internal structure of certain properties.

For more convenience and easiness there is a table further with the partial classification of the properties.
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Properties | Groups by N, N | Attentionto | Linearity | Isthere Infinity | Peculiarities | Usedin| Column2
y0 0 0 0 Uniqueness periods 1-3
o{m}y, o{m}z 213 0 0 0 First argument 1-3
y{Mm}, z{m} 213 0 0 0 First argument 1-3
yy{M}, zz{m} 213 0 0 0 First argument 1-3
w, X 4 0 0 1 wx-argument 1-3
u, v, 5 0 0 1 1-3
s, t, 6 0 0 1 1-3
S, T, 6 1 0 1 1-3
y,v, 5 1 0 1 1-3
W, X, 5 1 0 1 1-3
Y, Z, 6 1 0 1 1-3
1,7, 5 -1 0 1 1-3
K, L, 6 -1 0 1 1-3
o, P 5 -1 0 1 1-3
Q, R, 6 -1 0 1 1-3
o, p, 5 1 1 0 1-3
a, r, 6 1 1 0 1-3
k, L, 5 1 1 0 1-3
m, n, 6 1 1 0 1-3
g, h, 5 -1 1 0 1-3
i J, 6 - 1 0 1-3
b, d, 5 -1 1 0 1-3
e, f, 6 -1 1 0 1-3
C Customized Customized structure 1-3
A Customized -1 1 0 Customized structure 1-3
B Customized 1 0 1 Customized structure 1-3
C Customized 1 0 1 Customized structure 1-3
D Customized 1 1 0 Customized structure 1-3
E Customized -1 1 0 Customized structure 1-3
F Customized 1 1 0 Customized structure 1-3
M Customized -1 0 1 Customized structure 1-3
N Customized 1 0 1 Customized structure 1-3
H... Durations 1-3
G... Other scheme 1
a... syllable-as-a-whole (SaaWw) 1
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In a table in column «Attention to» value 0 means that the property has the same effect on processing data that stands in all
complete groups (if any) or throughout the line, if any; the value of 1 means, that the program is more sensitive to the beginning
of the line; the value -1 means that the program is more sensitive to the latest groups (if any), or simply before the end of the
line (if there are no groups). Arguments 1 and 0 correspond to "yes” and "no” in the next two columns. Thus, for example, the
string o, p, 5110 1-3 means that for properties with the first letters in the designation o or p takes place as follows: they group
the syllables into groups of 5 syllables, starting from the beginning of the line, all syllables that can not be grouped (at the
end, a certain "excess”), do not count, the properties are more sensitive to the beginning of the string, are "linear” (such is the
function that forms the nucleus of increasing or decreasing, relative to the movement along the line forward or backward), and
accordingly, it cannot acquire Infinity values for more or less "real” strings; the properties can be used in all three programs:

1. lineVariantsG3
2. propertiesTextG3
3. rewritePoemG3

If in the column 'Used in’ there is some number then the corresponding program can use it.



The first argument

For the first time the program can be used without this argument, or by entering in its place 1_. You may want to in the future
to deepen the analysis. Then you can also specify the first argument (it is the first in the list of command line arguments, not
counting the group - if available - between arguments +a and -a) in the form number1_number2, where number1 and number2 -
decimal positive fractions or positive integer numbers, and one of them may be absent (then it is considered equal to 1). Example,

3.4_2
2.987_0.7865
0.0001_

etc.

The first number is a coefficient multiplied by the component of the property that is responsible for the rhythmicity of the two-
syllables based verse system, and the second - for rhythmicity of three-syllables based verse system. Accordingly, a successful
combination can emphasize, combine or eliminate, reduce the effect of rhythm for two-component or three-component based
verse system.

In the absence of this argument, the programs behave as if it were equal to 1_1.

| must say that this argument can significantly affect the results and can change them to almost the opposite. Consider the
following example.

propertiesTextG3 Shchaslyve_derevo.txt s 1 0 +d 56.csv H@2z | distributionTextG s 1 +W
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2226 51204 1.0000
flke BOHO WACMNBE OepeBO
1 204801 Infinity
T moxew 6a4ynTu UB1Te BOHO
2447 20144 10.8765
3aKpUEW 04l NNOAOHOCUTDb
20009 20009 1.7784
PagiTumew no6ayumsBwmM NOro
1025 20081 1.1635
1KB1THMM 1BoAHOYAC NA1AHUM
20225 51344 140.4514
AHaBeCH1 KONWWEKB1TYy TaM HeMma
51204 204801 51204.0000
Ynne wacnueum aepeBo
80016 720004 20004.0000
HaneBHe YHagil BTin nopi
5016 204804 1254.0000
WocoHue rpie IBpaHul
20001 460804 2.7779
CATb Tenni WNpPoxonofaHi pocwu
3200 13889 4.0000
Mpuxoauw TW AOHbOrO0 HaBecH1
36 51236 1.0000
i6aunw gepeBo WACUBUM
20004 51201 8.9856
Mpunaew yniTKy BOCEHMU
1266 1280016 79.1250
13HOBY 3YCTPlYa€Ew KMOro MUNUM

23.0004 23.0004
Infinity 204801.0000
89.5289 8.2314
1.7784 1.0000
22.7934 19.5912
356.5556 2.5386
204801.0000 3.9997
180001.0000 8.9983
51201.0000 40.8301
64.0006 23.0390
17.3611 4.3403
1423.2222 1423.2222
22.9991 2.5595
80001.0000 1011.0711

149

0.08333195

0.00000977

0.24028889

1.28016635

0.09779601

0.78561995

0.50003418

0.22226420

0.04898246

0.08547363

0.43570348

0.00140428

0.74883174

0.00197808



150

= O
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80004 460804 3.9994
YCM1XHEHUM Kpacusum i

204801 204804 4.5511

A3B1HKMM B1AacniBYy NTaxiB
51204 204804 2.5597

YpaHul BBeuyepi uMBAEHb

5144 819344 142 .8889
NMOCT1NHO 6aunW NOro KBLTHUM

20004 204804 20004.0000
Nigingew 6nMx4ye OCb BOHO

1254 45009 1254.0000
Bigxoguw pani xouew 6yTU 3HOB

20016 35572 5004.0000
AB3VMKY uunwacnmBe AepeBO

5009 80036 139.1389

20081 80225 247 .9136
AcHir Tenno obepira€e Tapagye nNwaeu
25 720009 2.7778

cBATa Pi3aBsiHA paAlcTb OropTae

16 460804 16.0000
AnsapnepeBa 3aTuX TOW Tenaunm pyx
3674 35560 3674 .4694
Tacunu goga€e Momy TOW 3picT

36 51236 1.0000
irHyukicTb imiuyHe 3gopoB’sA

45009 460809 Infinity
Lenopu poKy naepeBo npocTte AMu nwAaw

51236 51236 23.0148

baraTwi ipyxnmBl 1noBcloau

23.0356 5.7598 0.33278980
4.5512 1.0000 1.63969352
10.2382 3.9998 0.45553539
22759.5556 159.2815 0.01255583
204804.0000 10.2382 0.19534679
45009.0000 35.8923 0.05572095
8892.8889 1.7772 1.12526704
2223.2222 15.9784 0.12511240
990.4321 3.9951 0.50011207
80001.0000 28800.3600 0.00006944
460804.0000 28800.2500 0.00006944
35559.5556 9.6775 0.20665984
1423.2222 1423.2222 0.00140428
Infinity 10.2382 0.19534775
23.0148 1.0000 1.91671793
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5016 204804 720004 40.8301 143.5415 3.5156 0.56496097
2 YwacTtl MM aKTUBHI1
1254 1254 8893 1.0000 7.0916 7.0916 0.24716936 2
1 aaKH1WAemMo AOHbOro
NoCTYnoBO
NOAAHO
1 2 3 4 5
22 5 1 0 3
70.97% 16.13% 3.23% 0.00% 9.68%
0.3905+-0.4959 0 31
2 3 4 5 6 7
1 14 10 5 1 0
khhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhkhkhhhkhkhkhkhkhkkhkkhkkhkkhkkhkhkhkhkhhhkhkhkhkhkhkkkhkkhkkhkhkhkhkhkhhhhkhkhkhkhkkhkkhkhkkhkhkhkhkhkhhhkhkhkhkhkkhkkhkkhkkhkhkhkhkhkhkhhhhkhkhkhkkkhkkhkhkhkhkhkhkhkhkk
1 . . . .
7 3 1 . 3
9 1
4 1
1

B e e e e e e e e e e e T e e e e e T e e e e e e T e e e T e e e e e e T Y Y Y VR N VN N Y VR VR VN L Y Y Y VX VT
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propertie
5

80000

1

0

2

180001

5

20001

5

720000

5

720001

4

20000

5

80000

5

80000

S I R S RO

720000

20003

80000

sTextG3 Shchaslyve_derevo.txt s 1 0 +d 56.csv H@2z | distributionTextG s 1 +W
80000 80003 1.0000 1.0000 1.0000 .99998469
flke BOHO WACNMBE AepeBo
20000 80003 Infinity Infinity 4.,0001 .49998400
Tu moxew 6a4ynTn UB1iTe BOHO
4500000 4500000 24,9999 24,9999 1.0000 1.92307669
3aKpUEW 04Ul MNOAOHOCUTDb
180001 180001 8.9998 8.9998 1.0000 1.79999594
PagiTumew no6aumBlLK MOTO
4500000 4500001 6.2500 6.2500 1.0000 1.72413762
1KB1iTHUM 1BoAgHOYaC NNiAgHUM
4500001 6480002 6.2500 9.0000 1.4400 1.24999987
AHaBeCH1 KONUWEKB1TY TaM HeMma
80003 80003 4.,0001 4.,0001 1.0000 .60001024
Unne wacnueum aepeBo
320004 320004 4.0000 4.,0000 1.0000 1.60000400
HaneBHe YHagll BTiu nopil
320000 320000 4.0000 4.0000 1.0000 1.60000025
wocoHue rpie IBpaHuil
20001 320001 55558.3333 888891.6667 15.9993 0.12500572
CATb Tennl WNPOXONOAH1 pocwu
0 80000 4.0000 2000009.0000 500002 .2500 0.00000400
Mpuxoauw TWU AOHbOro HaBeCHi
720000 720003 1.0000 1.0000 1.0000 0.99999822
i6aunw aepeBO WACAUBUM
80001 80001 3.9995 3.9995 1.0000 .59996304
Mpungew yniTKy BOCEHM
320000 320064 4.0000 4.0008 1.0002 1.59974371



80001
1
720000
5
20000

720000
2
80002
5
20000
5

0

1
720000
1

0

2

13HOBY 3yCTpPlya€Ew KWOro MUNUM

80004 320003 1.0000
YCM1XHEHUM KpacuBum 1
20010 80010 8893.4400
A3B1HKMM BiacniBy NTaxiB

80003 180003 1.0000
YpaHUl BBe4yepl uuBAeEHb

2880000 2880041 4.0000
MOCT1MHO 6auyunll NOFrO0 KB1THUM

80001 180003 4.0000
Nigingew 6nmMxye OCb BOHO
80000 320001 720000.5625
Biaxoauw pani xouew 6yTu 3HOB

320001 320002 4.0000
AB3UMKY uyuwacnuee pepeso
180000 720004 720001.0000
Tak 603emMns MOro TpuUMAE

1620001 4500004 2.2500

AcHir Tenno obepirae Tapaaye nogeu

500000 500002 6.2498
cBATa Pi3aBsAHA pajaicTb OropTae

320000 320004 16.0000
[nAagepeBa 3aTux TOW Tenaunm pyx
20000 320001 125001.1480
Tacunu gopa€e wWomy ToW 3picT

720000 720003 1.0000

irHyukicTb imiuHe 3pgo0poB’A
180002 500002 Infinity

Llenopn poKy haepeBo npocTe AMmMu /ioaun

4.0000
35560.1067
2.2500
4.0001
9.0001
2880009.0000
4.0000
2880016.0000
6.2500
6.2499
16.0002
2000006.2500
1.0000

Infinity

3.9998

3.9985

2.2500

1.0000

2.2500

4.0000

1.0000

4.0000

2.7778

1.0000

1.0000

15.9999

1.0000

2.7778
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0.40001644

0.50017791

0.61539588

1.59998193

0.79999976

0.499998¢

1.59999789

0.499997

0.62068956

1.72412455

1.88233080

0.125000

0.99999822

0.72000644
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80000 720003 720003 9.0000 9.0000 1.0000 1.80000039
5 baraTwi ipyxnuei inoBcioaw
80010 80010 320004 1.0000 3.9995 3.9995 0.40003696
1 YwacTl MM aKTUBHI
80000 80000 80000 1.0000 1.0000 1.0000 0.99999761 p,
1 anakHinagemo AOOHLOTO

nocTynoBo

noasHo
1 2 3 4 5
10 7 0 1 13
32.26% 22.58% 0.00% 3.23% 41.94%
1.0681+-0.6072 0 31
2 3 4 5 6 7
1 14 10 5 1 0
khkkkhkhkkkkhkkhkkhkkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhkhkkhkhkhkhkhkhkhkhkkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkhkhkkhkhhkhkhkhkhkhkhkkhkkhkkhkhkhkhkhkhkkkkkkkk
1 . .
5 1 . 8
3 2 1 4
1 3 1

1
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In the first case, the first argument significantly strengthens the analysis of the 2-syllable component, in the second - for the
3-syllable one. If you compare the statistics highlighted in red (mean and standard sample square deviation) in both cases, you
will see that at the text level, the amplification of 2-component components gives much less than 1 result, which means that the
data is strongly shifted to the left, to smaller values, and in the second case gives even more than 1 result, which means that the
data is more offset to the right, to larger values. But this does not mean that the text is closer to poems with three-syllable verse
size. Many lines are classic lines with a two-syllable size (for example, iambic). in particular: "cBsita Pi3gBsHa paaictb oroptae”
(highlighted in blue), but in terms of the duration of the syllables, it is much more suitable for three-syllables foot. This is also
an example of the difference between syllabic and tonic verse.



Constraints

When you run the lineVariantsG3 program you can specify as command arguments constraints string. They allow to reduce the
number of calculations, to consider only certain options (for example, with a certain definite order of some words, etc.) that
allows you to actually expand the program capabilities. These limitations are encoded as command arguments line between
two special notation ‘brackets’ ‘+a’ and ‘-a’. They form a group of arguments that can stand anywhere in the input line data.
Depending on these arguments, the program asks or does not ask an additional question for verification and confirmation (that
is called double check).

There are 6 types of constraints, they can be arbitrarily combined, but with respect to boundaries for each of them.

The figure shows that all types implemented with one argument that is the same for all of them - the number of words (or their
combinations) in a line. The user, having started the program, can no longer adjust during its work this amount, but it is important
for limitations in general. None of the digital characters in the constraints should be greater than this number, also this number
is not more than 6 and not less than 0. Also a necessary condition is that no numeric characters within one encoded constraint
cannot be repeated twice. For example, the following constraints are obviously not valid: Q2235 (repetition of digits), E2 (digital
characters where they do not exist), T247 (7 is greater than 6), FO (one character instead of the required two), A37523 (7 is greater
than 6), B5 (one symbol, and there must be other(s) one(s)). Incorrectly set constraints will either not affect the result (although
it will be expected otherwise), or will cause runtime exception and program shutdown. Since the result of their application is not
simple, so the program at its work displays a line to which the entered constraints will be applied with an additional question,
whether all data are entered correctly.

The types of costraints and their values are given in more detail in the table.
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Constraint E - Without entering additional digital characters - Corresponds to the absence of additional constraints, so does
not affects the end result.

Constraint Q - 4 pairs of unequal digits in range from 0 to the number of words or their comcatenations minus 1 - Numbers
are indices of 4 words or their concatenations, the mutual order of which during the permutations will be saved as follows.
Also, if these words are the same (excluding uppercase and lowercase letters), then it is a convenient way to reduce the
amount of data to be analyzed.

Constraint T - 3 pairs of unequal digits in range from 0 to the number of words or their concatenations minus 1 - Numbers
are indices of 3 words or their concatenations, the mutual order of which during the permutations will be saved as follows.
Also, if these words are the same (excluding uppercase and lowercase letters), then it is a convenient way to reduce the
amount of data to be analyzed.

Constraint F - 2 pairs of unequal digits in range from 0 to the number of words or their combinations minus 1 - Numbers
are indices of 2 words or their concatenations, the mutual order of which during the permutations will be saved as follows.
Also, if these words are the same (excluding uppercase and lowercase letters), then it is a convenient way to reduce the
amount of data to be analyzed.

Constraint A - 1 digit and a few more in pairs unequal numbers (all among themselves unequal) to the right of it within -
The first digit is the index of the element relative to which the placement of all other elements is determined (words or their
combinations); all other numbers on the right are indices of the elements that should stand in the resulting permutations
to the RIGHT of the element with from the element with the index equal to the first digit.

Constraint B - 1 digit and a few more in pairs unequal numbers (all among themselves unequal) to the right of it within -
The first digit is the index of the element relative to which the placement of all other elements is determined (words or their
combinations); all other numbers on the right are indices of the elements that should stand in the resulting permutations
to the LEFT of the element with from the element with the index equal to the first digit.

Constraint P (fixed Point) (introduced starting with version 0.18.0.0) - 1 or several more pairwise unequal digits (all are
unequal among themselves) in the range from 0 to the number of words or their combinations minus 1 - each of them
(except 0) - means the serial number of the word, which, when reshuffling, will remain in its place (the countdown begins
with 1 from left to right), the number 0 is used only for the case of incomplete sets of permutations and corresponds to the
situation when the last possible word, the 10th one, should remain in its place. In the case of full permutations set to leave
the last word on its place, please, use instead the +b (+bl) command line parameter.



Parallel execution of programs

Typically, all packet programs run on a single processor core. In this case, for all programs under consideration, there is an
opportunity to enable multi-core operation - parallel computing. To do this, the command line arguments must include the
following:

+RTS -N -RTS

Their placement does not affect the order and value of other command line arguments, and there may be other RTS entries
parameters. For more information on these parameters, see the documentation [f1].

We can only recommend these settings for the propertiesTextG3 program. For other programs, they are not recommended,
although you can use them (they will simply increase the use of resources).
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