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it possible to effectively correct errors in texts based on the
semantic and statistical properties of natural language.
We have studied methods and algorithms aimed at
interactive modes of text information processing,
especially in  widespread  electronic  document
management systems. To analyze the efficiency of the
system in the mode of interactive information processing,
a criterion for the reliability of the system functioning is
proposed, which takes into account the conditions for
detecting errors.

Formulation of the problem. In computer word processing systems, a letter string
obtained by word form transformations from the existing dictionary base is accepted as an
erroneous word. And the solution to the problem of correcting a system error is to establish
the original word form.

It should be noted that the main indicator of error control and correction systems is
computational complexity, which, in turn, is determined by the methods and algorithms for
word form transformations depending on the class and nature of text information distortions,
such as replacing one letter with another, rearranging a vowel through a consonant, shift
hands one position when typing part of a word on the keyboard. Moreover, the fight against
combined distortions is a particularly difficult task and requires the development of specific
methods of transformations.

It should also be emphasized that due to the high computational complexity, currently
used systems for checking the spelling of natural languages, based on the use of
morphological analysis models, are not used in interactive modes of text information
processing, especially in widespread electronic document management systems.

In this regard, the development of spelling control methods and algorithms that do not
require deep knowledge of the language, involve small volumes of dictionaries and allow you
to quickly and without additional costs correct errors based on the use of the characteristics
of the morphological model and features of the Uzbek language, are in great demand.
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Method and algorithms for correcting errors out of context. In systems used in
batch mode, the correctness of the variant for correcting detected errors is established by a
human expert by analyzing the context, and the task of correcting errors is to find all the
variant corrections. However, in practice, there may be cases when the correct variant of the
word form being searched for in the dictionary of word forms may not always exist, since the
true letter chain may either not be in the dictionary itself or contain an error that is not part of
the analyzed context.

In this regard, we propose the construction of cyclic algorithms that represent options
for correcting errors without taking into account the context. The functioning of the algorithm
is carried out according to the following scheme:

Step 1. At each step of information control, a chain close to the one being checked is
formed and it is presented to the dictionary matching procedure;

Step 2. If the presented string belongs to the class of admissible words, then it is added
to the output set of generated correction options;

Step 3. The operation of the error control and correction algorithm ends when the
formation of the next new desired chain is impossible.

Note that an important point of the algorithm is the construction of procedures for
representing a chain and matching them with a dictionary, which consist in matching a
controlled word with a subset of chains based on various hypotheses.

To make decisions about the reliability of information, we propose a hypothesis that
consists in using a word form that is close to the original one, according to which the
information is considered correct based on the use of additional information. In addition, to
reduce the cost of searching and processing information, the proposed algorithm is assigned
softer decision rules that allow for an optional match of the word form found in the dictionary
with the original one.

The error correction algorithm also implements enumeration mechanism procedures
included in the morphological dictionary management subsystem.

Another feature of the developed algorithm is the adaptation of the control rules when
constructing the next hypothesis by using the information obtained from the results of the
previous hypothesis.

Ways to optimize control processes and error correction. We have studied two main
indicators of the effectiveness of error control and correction algorithms:

1. the number of calls to the procedure for matching a word with a dictionary;
2. is the number of disk memory accesses during the algorithm's operation.

Note that the calculation of these performance indicators of the developed algorithm
directly affects the time of error control and correction. Four options for calculating
performance indicators were considered for analysis:

1. the number of operations in the control procedure is calculated from the start of the
algorithm to the receipt of the first version of the correction;

2. the number of operations is counted until the correct variant is obtained;

3. the number of operations is counted until the last version of the correction is received;
4, the number of operations is counted until the completion of the algorithm.
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Moreover, in the batch mode of text processing, the most important task is to develop
methods that lead to a reduction in the time from the start of the algorithm to its completion.

And in interactive mode, the waiting time for the first correct option is more important,
where the user has the opportunity to stop the algorithm immediately after receiving it, if
necessary.

At the same time, it is necessary to take into account the fact that the correct variant
cannot be obtained before the first variant, and therefore it is necessary to develop additional
procedures to minimize the waiting time of the first variant. In addition, we have solved the
problem associated with minimizing the average waiting time for the last version of error
correction, which allows us to terminate the algorithm forcibly after the average time for
finding the last version, provided that the error is completely corrected.

It should be noted that the above indicators for evaluating the effectiveness of a
software system for detecting and correcting errors serve as the basic foundations for
calculating the criteria for the complexity of monitoring the reliability of information and the
cost of implementing the system. In addition, the analysis of the effectiveness of such systems
can be expanded by research on the criteria for the probability of not detecting errors and the
reliability of the system in the mode of batch processing of information.

In this regard, below are the results of studies on assessing the reliability of the software
system for monitoring and correcting errors, which takes into account the conditions for
detecting errors at the channel and physical levels of information transmission. Models for
estimating the complexity of the reliability control and information processing and the
patterns of error detection are also proposed. The efficiency of the software system has been
tested in batch and interactive modes.

Evaluation of the reliability of the system for detecting and correcting errors in
texts. Note that the initial task of evaluating the effectiveness of a software system for
detecting and correcting errors according to the reliability criterion is to determine the
complexity of its creation B, which is characterized by the complexity of programming E of the
implemented information control algorithms and depends on the volume of programs being
created V

B=C-E-V

where C is a proportionality factor depending on the accepted metric, for example, the
Halsted metric.

An estimate of the potential expected volume of software system (SS) components
during design can be written as:

V" =(n, +2)log,(n, +2) 0

where N is the minimum number of different operands that form the basic elements of

*
the software system, and the value of Ny is detected at the stage of algorithmization and
design of the software components.

Taking into account the links between the elements of the software system, the volume
of the entire SS V after programming can be legitimately defined as:
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(2)

where vy - is the programming language level (metric). For the machine-level language
according to the Halsted metric y=0.88, for structural programming languages y=1.53, for the
English language (higher-level language) y=2.16.

Entering L=V IV designation, which means the level of the program, the complexity
of programming can be expressed as follows:

E=VZ/V=(V")/y*=VIL o

We have found that for the Java language E=3000 operas/sec.

Conclusion. The effectiveness of a software system for detecting and correcting errors
was also studied in terms of the complexity of control and the cost of implementing the
system. To analyze the efficiency of the system in the mode of interactive information
processing, a criterion for the reliability of the system functioning is proposed, which takes
into account the conditions for detecting errors.
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