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The procedure of software packages comparison is presented in this 

document. Its efficiency is characterized by set of qualitative and quan-

titative indicators. The essence of this procedure is joint usage of ideas 

of verbal decision analysis (simple and complex support polling situa-

tions) and procedures of reduction qualitative indicators to quantitative 

ones, based on usage of mathematical apparatus of the fuzzy sets theory, 

relationships and measures, and experimental design theory. The exam-

ple of the procedure implementation for the set of six most popular data 

packages is given. 
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1  PROBLEM STATEMENT 

Mathematical simulation is one of the most important tool of research and design in 

almost any area of applicable knowledges. At the present level of informatics development 

software packages (SP) for engineering computations are becoming the main tool for research 

computations, including area of instrument engineering. Moreover, SP itself can be considered 

as scientific instruments, and the question of its development and evaluation – as an actual 

problem of scientific instrument engineering. 

SP, presented on the market, are notable differs by its functionalities, necessary re-

sources, user interface style. It almost excludes confident work with several SP simultaneous-

ly. Besides, some SP “conflict” with another software complexes (e.g., Derive and 

MathCAD), that brings distortions while typesetting of tasks and results output. That’s why 

the problem of a choice of SP – especially for massive usage in educational institutions and 

taking into account high cost of licensed software – is becoming more and more actual. 

To make this choice isn’t so simple, because: 

 It’s necessary to work with each of SP for its comparison, which requires huge labor costs 

for its mastering; 

 Simultaneous installation of several SP requires high demands for hardware resources; 

 Books with SP description (foe.cit.) substantially differs by its style, direction and method 

of presentation, besides the author of each SP is apologist of describing SP and emphasizes on 

its strengths, and says nothing about its weaknesses; 

 literature on SWP, excluding the corresponding section [7], is missing; 

 individual comparisons are held on private occasions and without proper reasoning. 

 

Therefore, considerable interest is represented both by the ready-made results of the compari-

son of the SP, and in particular by its procedure. 

2  REQUIREMENTS TO THE SP COMPARISON 

PROCEDURE 

Essential requirements for this procedure are: 

 purposefulness (certainty of purposes and conditions of SP usage); 

 warrant of evaluations identifiability; 

 evaluations complexity; 

 computability (possibility of getting qualitative and quantitative values; 

 visibility of results presentation; 

Have a try to show the ways of these requirements implementation while determina-

tion of comparative advantages of 6 most popular SP for PC, compatible with IBM PC: Maple 

V (4th version), Scientific WorkPlace 2.0, Mathcad 7, MatLab 5.x, Mathematica 3 and Derive 

4.02 (further its short titles will be used). 

It's desirable to follow next requirements for choosing certain method of complex 

evaluation [9]: 

Requirement 1. Fullness and acyclicity (transitivity) of relation on the set of complex 

alternatives. 

Requirement 2. Instruments of decision-maker information identification and experts 

consistency should be foreseen in methods of decision making; 

Requirement 3. Any assumptions relatively to decision rule type should be mathemati-

cally and psychologically justified. 
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Requirement 4. In decision-making methods, only such ways of obtaining information 

from decision-makers and experts that correspond to the capabilities of the human information 

processing system should be used. 

In this paper, we propose a procedure for multicriteria estimation of SP, which is 

based on the production models of preferences of decision makers for describing simple and 

complex polling reference situations, the processing of knowledge data by methods of the the-

ory of fuzzy measures [10, 11, 14] and the theory of experimental planning [12, 13] and 

checking the statements of the decision maker on consistency. 

3  THE PROCEDURE OF SP COMPARISON 

Let some set of SP is evaluated by the enlistment of quality indica-

tors 1 2{ , ,..., }mF F F F , each of which constitutes linguistic variable. Let us say, linguistic var-

iable iF   “SP Versatility” can take the value from the set of simple and complex terms 

( )iT F   {“low”, “below average”, “average”, “above average”, “high”}. For qualitative inter-

pretation of the resulting indicator we will use linguistic variable “Efficiency SP”, which can 

take the values ( )resT F   {“bad”, “below average”, “average”, “above average”, “good”}. In 

general terms knowledges of SP about relationship particular quality indicators 

1 2{ , ,..., }mF F F F  with resulting indicators resF  can be presented as production models of the 

form: 

jP : “IF 1 1 jF A  and 2 2 jF A  and … and m mjF A , THEN res jresF A ”, where 

( ), ( )ij i jres resA T F A T F   are the terms corresponding linguistic variables. Bipolar scale [–1, 

0, +1] is used as a general scale in relation to all indicators’ values, and terms ,ij jresA A  can be 

set using fuzzy numbers (L-R) in form of (Fig. 1) 

1

0

0

low
below 

average
average

above 

average
high

+1-1  
Figure 1. Terms of linguistic variable in the scale [-1,+1] 

 

In accordance with the multicriteria evaluation’s problem solving procedure, offered in 

[12, 13], extremum (“minimal” and “maximal”) values of the linguistic variable iF  of the 

scale are marked as “-1” and “+1”, and for resulting indicator’s construction, according to 

states of the experimental design theory, formulate orthogonal plan of an expert poll. The el-

ements of the poll are extremum marked values of particular efficiency indica-

tors 1 2{ , ,..., }mF F F . The example of the orthogonal plan of an expert poll for the three particu-

lar efficiency indicators is shown in the Table 1. 

In the Table 1 the terms’ values of the linguistic variable resF  of the resulting efficien-

cy indicator can be shown by fuzzy triangular numbers (Figure 2). Then, for example, in the 

second row of the Table 1 the next expert opinion is presented “If indicator 1F  has “high” 

value, indicator 2F  has “low” value, indicator 3F  has “low” value, then resulting indicator 

resF  is evaluated as “below average”. And also production rule itself is considered as support 

situation while expert polling. 
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Table 1. The orthogonal plan of an expert poll 

F0 F1 F2 F3 F1F2 F1F3 F2F3 F1F2F3 Fres 

1 -1 -1 -1 1 1 1 -1 
1resA  

1 1 -1 -1 -1 -1 1 1 
2resA  

1 -1 1 -1 -1 1 -1 1 
1resA  

1 1 1 -1 1 -1 -1 -1 
3resA  

1 -1 -1 1 1 -1 -1 1 
2resA  

1 1 -1 1 -1 1 -1 -1 
4resA  

1 -1 1 1 -1 -1 1 -1 
3resA  

1 1 1 1 1 1 1 1 
5resA  

0  1  2  3  12  13  23  123   

 
bad goodabove averageaveragebelow average

1

0

1resA 2resA 3resA
4resA 5resA0 1

 
Figure 2. The scale of the resulting indicator 

 

Herewith the computation of the resulting indicator’s coeffi-

cients 0 12... 1 2

1 1 1

... ...
m m m

res i i ij i j m m

i i j
j i

F F F F F F F   
  



      , taking into account the influence 

particular indicators, as well as influence of the set of 2, 3 and so on indicators, is performed 

by the rules, accepted in the experimental design theory. To realize this average scalar produc-

tions of corresponding orthogonal matrix’s columns (Table 1) by vector of the resulting quali-

ty indicators’s values. For example, the value of the 2  coefficient is computed as: 

1 2 1 3 2 4 3 5
2

8

res res res res res res res resA A A A A A A A


       
  

Thus, suggested procedure of the multicriteria decision making consists of the next 

steps: 

Step 1. The set of linguistic scales’ formation for each of the particular indicators and 

the resulting efficiency indicator of the comparable SP. 

Step 2. The formation of orthogonal expert polling plan and expert polling (answers to 

the questions of the production rules). 

Step 3. The formation of the resulting quality indicator of the comparable SP. 

Among listed steps the most important and responsible is Step 2, connected with get-

ting expert’s answers, which are contained in production rules. On the one hand, it is due to, 

let us say, having number of particular quality indicators more than 5, the number of asked 

questions is rising and becoming more than 32, that, as a rule, leads to contradictions of ex-

perts’ statements because of the human thinking. Such special aspects are reflected in regulari-

ty, concluded by George Miller. The essence of this regularity is the fact, that experts’ short-

term human memory cannot remember and repeat more than 7 ± 2 elements. On the other 
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hand, according to Elsbergs’s paradox, human (expert) thinks non-additively, that requires 

usage of non-addictive (fuzzy) measures for evaluation of his answers [10, 11, 14]. 

In order to solve this problem, it’s suggested to plan an expert poll in the Step 2 as fol-

lows. 

Suppose, that it’s given ( 1,..., )iF i m  particular indicators that estimate SP quality. 

For expert polling in Step 2 it’s necessary to organize 2m  production rules in the next form: 

jP : “IF 1 1 jF A  and 2 2 jF A  and … and m mjF A , THEN res jresF A ”, where 

{ 1 , 1 }
i iij F FA     - “low” or “high” value of the indicator iF , ( )jres resA T F  - terms of the 

linguistic variable of the resulting efficiency indicator. 

The rules, in which all the quality indicators except one take “low” values, will be 

called simple rules for expert polling or simple support situations. The number of such situa-

tions corresponds to the number of particular efficiency indicators. We will assume that the 

rules 1 2, , ..., mP P P  are simple, in which the corresponding indicators 1 2, , ..., mF F F  take “high” 

values. 

Complex (composite) rules (complex support situations) can be represented using 

simple support situations as follows. Some rule jP : «IF 1 1 jF A  and 2 2 jF A  and … and 

m mjF A , THEN res jresF A », in which indicators with indexes 1 2{ , , ..., } {1,2,..., }ki i i m  take 

“high” values, it’s possible to write them as 
1 2

...
kj i i iP P P P . 

Evaluations of the resulting indicator iresA  in simple rules will be denoted by 

( , , ) ( ), 1,...,i i i i iresg E a E A i m    , where ( )E   - operation of the triangular fuzzy num-

ber’s defuzzification ( , , )ires i i iA a    (e.g. ( , , )
3

i i
i i i iE a a

 
 


  ). 

Evaluations’ computations of the resulting indicator in complex support situations are 

suggested to execute by formation of the constructive parametric -fuzzy Sugeno measure 

[10, 11, 14] on the finite set simple support situations , {1,2,..., }iP i m  , where ig  - distri-

bution density of this fuzzy measure. Sugeno measure reflects the evaluation of the resulting 

indicator in complex rule 
1 2

...
kj i i iP P P P  and is presented as follows: 

 
1 2

1

( ... ) 1 1 /
k l

k

j i i i i

l

G P P P P g  


 
    

 
  

To construct -fuzzy Sugeno measure, characterizing the evaluation of the resulting 

indicator in complex rule, it’s required to find the root 
*  from the interval ( 1, )   the next 

polynomial of m-1 degree [10, 11, 14] 

 
1

1 1 / 1, 1
m

i

i

g  


 
       

 
 . 

It should be noted, that in [11] the theorem was proved, that considering polynomials 

have exactly one root in the interval ( 1, )  . 

Computed evaluations of complex rules are used for decision maker’s consistency 

check. For example, if the resulting indicator’s evaluation of the answer to the jP  complex 

rule equals jresA  and the relative deviation of this result from the value * ( )jG P


 will be greater 

than specified error amount 0 1   (i.e. 
*

*

( ) ( )

( )

j jres

j

G P E A

G P








 ), it’s considered that the 
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expert gave the wrong answer. The revealed contradictions are presented to decision-maker 

for analysis and their elimination. 

4  PARTICULAR INDICATORS AND THEIR EVALUATION  

Let us describe the calculation methods for introduced in the previous section indica-

tors. 

The universality of packages could be assessed by comparing all their capabilities and 

the effectiveness of their implementing. Unfortunately, this idea is practically not realizable, 

since 

 the number of functions in powerful packages is thousands (in the fourth version of Maple 

V there are about 2800); 

 the comparison implies full mastery of all comparable packages by means of equal 

amounts, which is hardly possible; 

 for each function there may be “convenient” and “inconvenient” applications, and the fre-

quency of meeting with representatives of these subsets will depend on the specialization 

of the particular user; 

 the need itself for these functions will be determined by the same specialization. 

Success is naturally estimated by the number of correctly solved problem. 

Completeness can be determined by the number of solved problems, where additional 

calculations were not required to obtain the final result in the expected form. For mass count-

ing, you need to translate the resulting expressions into some programming language. It would 

be possible to multiply the value of the first phase of this indicator by the number of pro-

gramming languages into which automatic translation by means of the package is possible. 

However, this would lead to an exaggeration of the role of this factor. 

Robustness of the program in the literature on software engineering is defined as its 

stability with respect to incorrect or incomplete input data. It was measured by the number of 

problems solved by standard means - a solve procedure without initial conditions for nonline-

ar equations and systems, “dsolve” without involving specialized procedures - for differential 

equations. 

“Generosity” of solutions is naturally estimated by the number of solutions of systems 

of equations with multiple solutions obtained. 

Developability of the package had to be estimated by the sum of the points awarded 

for the availability of the texts of the built-in procedures, the ability to write your own external 

procedures, the convenience of working with such and the availability of additional tools for 

the self-development of the package. 

Economy of the package, generally speaking, can be viewed as a separate complex in-

dicator. Here it would be logical to move to the opposite indicator - the cost, the components 

of which are the costs of the package itself, the operating system (many modern versions of 

the packages work only under Windows 95 or NT), user training, processor, operational and 

disk memory. However, there are difficult problems to solve, related to the method, moment 

and source of acquisition of the mentioned software and hardware, as well as determining the 

proportion of the corresponding costs attributable to this particular copy of the package. 

Simple and relatively reasonable indicator of costs is the amount of disk space re-

quired to install the package in its typical configuration. Practically, the economy was estimat-

ed as the ratio of the minimum volume of necessary disk memory to the needs of this package 

for reasons of monotony (so that by all indicators “the more, the better”). 

Interface for each factor was estimated in points, and the indicator as a whole - their 

sum. Let's discuss the main indicators of the interface and how to calculate them. 
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“Push-button” of the input is determined by the presence in the package of panels 

with mathematical symbols, their content, the possibility and convenience of correction of op-

erational panels, the number of access phases to symbols, the ability to enter matrices into cus-

tom templates. 

Naturalness of the input language was determined by the characteristic differentiating 

features revealed at the stage of preliminary acquaintance with the packet interface: the coding 

of the operation of multiplication, inequality, the number of combinations, inversion of in-

verse trigonometric functions; variability of the representation of the differentiation operator; 

the ability to enter Cyrillic. 

The input graphics were evaluated as a means of controlling the correctness of the 

input and the formation of a worksheet on the quality of the image on the screen of individual 

symbols and operators, multiple integration operators, positioning of indices and degrees. 

The output graphics were evaluated by the same indicators, plus the possibility and 

convenience of translating the session protocol and its individual parts into the format of the 

LaTeX publishing system, which de facto became the international standard for the prepara-

tion of mathematical texts. 

Error diagnosis was evaluated depending on the specificity of the diagnosis and the 

availability of prompts. 

The quality of help system was evaluated by the presence in it of the alphabetic and 

systematic parts, the clarity of the structure and completeness of the latter, the convenience of 

searching for the necessary information, the number and visibility of the examples. 

Similar categories of input and output graphics had to be evaluated separately, since in 

Maple input information is specified only in the programming language, and output (in the 

special case of rejecting the solution of the problem - the same input) can be output in stand-

ard mathematical symbols. 

5  TEST RESULTS  

We will comment on the results of functional testing. First of all, we note that all com-

pared RFPs have at least satisfactorily coped with the proposed set of 54 tests and, therefore, 

can be useful assistants to the researcher. However, "round honors" among them was not 

found. MatLab has no means of calculating works, and Mathcad does not have a symbolic so-

lution to differential equations. All the packages, except MatLab and Derive, were caught in 

error. In particular, such a solid package as Maple (and only it) obviously does not cope with 

elliptic functions – the integral dxx 
3

1

2sin6516  is equal to 7.0385 instead of expected 

14.9367. The percentage of refusals to solve the problem is relatively high, especially when 

calculating symbolic works. Only two packages, not the most powerful ones (SWP and De-

rive), coped with the limit that generates the Stirling formula. 

The “success” of packets is strongly correlated with the ability to specify the areas for 

determining parameters and results (assume option and its analogs). Only a few packages 

(Mathcad, Derive) correctly inform about the failure (“No closed form for this integral”, “In-

applicable”). Using Math, in two cases of calculating multiple integrals - for example, 

 






1

1

1

1

22
2

2
dxdyyx

x

x
 a hang-up occurred. 

SWP packages, Mathcad and MatLab, borrowed from Maple symbolic math, in some 

cases cope with tasks better than the “parent”. This can be explained by the narrowing of the 

domain of definition of variables (in Maple they are all complex by default). A special com-
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ment is the calculation of the integral 


1

1

3/1 dxx . The most “smart and cautious” was the Math 

package, which issued a result in the form and provided the user with the ability to inde-

pendently determine the need for a transition to a complex plane. 

Completeness of results in “real” packages is usually higher, since the nominal results 

assume real values. Here the most striking example is the computation of 

 
 a

x

xa

dx
arcsin

22
, which in complex form is equal to  22ln xaixi  . A number of 

examples of “incompleteness” were associated with trigonometric transformations, which had 

to be completed manually, as well as with the expression of solutions via hypergeometric 

functions (SWP issues such solutions, but cannot bring them to the number). Another exam-

ple is the unwillingness of a number of packets to recognize the gamma function by its defini-

tion. 

In general, it should be borne in mind that the problem of recognizing the mathemati-

cal identity of expressions in the general case is algorithmically unsolvable, and be prepared 

for independent efforts. This problem is especially difficult in calculating indefinite integrals 

and obtaining general solutions of differential equations in connection with the possible dif-

ference of arbitrary constants. Here, to demonstrate the equivalence of solutions, it is neces-

sary to show that the difference of the latter is constant. 

In connection with the evaluation of universality, the authors were forced to confine 

themselves to comparing the catalogs of procedures. As it seems to us, 

 Maple, Math and MatLab are approximately comparable in length of the list of possibili-

ties (with additional packages), but the first two are devoted to general mathematical tools, 

whereas MatLab specializes in narrower applied directions in the theory of automatic control 

and signal processing; 

 Maple is slightly inferior to the Math package for fundamentality, a set of technological 

tools (work with lists) and logical harmony; 

 SWP implements only a part of the Maple functions, and access to extensions is very in-

convenient, and help for the Maple subsystem is missing in it; 

 The Derive package is superior to Mathcad in terms of the number and variety of tasks, 

but both are clearly focused on the beginning mathematics and are noticeably inferior to the 

four mentioned above. 

For the reasons stated, the relative universality of the packages discussed is estimated 

by the numbers given in the corresponding row of the summary table. 

Comparing packages by ease of use, first of all, there are no “button” set of expres-

sions in Maple and MatLab, maximum development of these tools in SWP and Math, and 

uniqueness of SWP in the sense of possible correction of the symbol panel directly available 

for typing.  

In the “naturalness” section, the highest score for multiplication is delivered to pack-

ets, where the multiplication symbol in a certain context (after the numerical multiplier, be-

tween brackets) can be omitted. For the “inequality” the highest score corresponds to the but-

ton input , “4” - to Pascal's <> and zero -  =. For the number of combinations, the tradition-

al bracketed record (it’s not typed in Word) was rated at 5 points, binomial (n k) and 

 !!

!

knk

n


 - at 4 points, comb (n,k) for a triplet and nchoosek (n,k) for two. Concerning the 

arcsine, the highest score was obtained by SWP for arcsin x, and the top three by Math for 

ArcSin[x]. 
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A significant drawback of SWP is the unnatural lack of an assignment operator (there 

is an indirect but rather cumbersome implementation of this indispensable function). 

Graphical representation of input-output in standard mathematical symbols is com-

pletely absent from MatLab, only input - from Maple. The champion here was SWP - in par-

ticular, because it directly creates a worksheet in the LaTeX format (even without compila-

tion). Many points on the shabby chart (primarily multi-dimensional multiple integrals and the 

allocation of indices in a separate line) lost Derive. 

The most meaningful and accurate error diagnosis is performed in the packages Math, 

Maple and Derive. When working with the latter, however, there was a case of skipping to a 

solution to invoke the NEWTONS function incorrectly for a system of nonlinear equations 

(without the letter S), followed by a hang. Accordingly, the package had to be “fined”. The 

rest of the packages are in most cases trimmed by the incomprehensible Syntax Error, and 

SWP - by almost incomprehensible messages in the language of the exotic version of LaTeX'a 

- tcilatex. 

Assessing the help system, we took into account the graphic magnificence and conven-

ience of the Maple and Math reference systems, the lack of help on the Maple section in the 

SWP, the “external” (in the .pdf and .html formats), the design of reference materials in 

MatLab. 

6  COMPLEX EVALUATIONS  

All immediate estimates of the achieved indicators were summarized in the intermedi-

ate tables (see [7]), the volume of which, as well as the lack of a widely used simulation list of 

test cases, does not allow reproducing them in this publication. On their basis, after the above-

mentioned normalization, the final indicators were formed. These indicators, which character-

ize the most important components of the functionality and interface packages, are listed in 

Table 2. 

Table 2. Results of the packages’ functionality and interface 

Characteristic Maple SWP Mathcad MatLab Math Derive 

Functionality 

Success 0,79 0,79 0,52 0,75 0,82 0,75 

| Completion 0,79 0,75 0,52 0,72 0.80 0,64 

Generosity 0,75 0,75 0,66 0,74 0,87 0,95 

Developability 0,53 0,33 0,40 0,53 1,00 0,60 

Economy 1,00 0,53 0,23 0,88 0,94 0,53 

Versatility 0,80 0,50 0,30 0,75 1,00 0,40 

 

Interface 

Push-button 0 0,96 0,68 0 0,76 0,60 

Naturalness 0,70 0,83 0,76 0,50 0,90 0,57 

Graphic input 0 1,00 0,90 0 1,00 0,50 

Graphic output 0,96 1,00 0,68 0,16 0,92 0,40 

Diagnostic 0,90 0,40 0,30 0,40 1,00 0,30 

Help system 1,00 0,60 0,60 0,60 1,00 0,80 

 

To calculate the values of the integral indicator of functional capabilities, it is neces-

sary to fill in the matrix of the expert poll in extreme values ( 1
iF - “low”, 1

iF  - “high”) of 

the indicators (Success, Completeness, Generosity, Developability, Economy, Universality) 

(Table 3). Expert assessments for simple reference situations are presented in Table 3. 



 12 

To determine the estimates of the resulting index in complex reference situations, tak-

ing into account the expert's opinions in simple reference situations, we calculate the parame-

ter of the fuzzy Sugeno measure, solving the equation  
(1 0.2 )(1 0.5 )(1 0.3 )(1 0.7 )(1 0.4 )(1 0.9 ) 1

1. 
     



      
  

Further, expert estimates of the resulting index in complex reference situations are cal-

culated and the resulting indicator of the efficiency of the RFP according to the proposed 

methodology. The calculated values of the resulting efficiency index of the RFP will be equal 

to 

( ) 0.952res MaplF e  , ( ) 0.861res SWPF  , ( ) 0.745res MathcF ad  , ( ) 0.938res MatLaF b  , 

( ) 0.986res MathF  , ( ) 0.875res DerivF e  . 

 

Table 3. Results of expert’s polling on simple rules 

Правило 

Rule 
1F  2F  3F  4F  

5F  
6F  

resF  

1 

2 

3 

4 

5 

6 

High  

Low 

Low  

Low 

Low  

Low 

Low  

High 

Low 

Low 

Low 

Low 

Low 

Low 

Высокая 

Low 

Low 

Low 

Low 

Low 

Low 

High 

Low 

Low 

Low 

Low 

Low 

Low 

High 

Low 

Low 

Low 

Low 

Low 

Low 

High 

0,2 

0,5 

0,3 

0,7 

0,4 

0,9 

 

Similarly, you can calculate the values of the integrated indicator of the IFR interface. 

The results obtained make it possible to estimate and rank the considered IFRs - they can 

serve as the basis for choosing the SP. 

The peculiarity of the example considered is related to the fact that in the expert survey 

the estimates of the resultant indicator were given by real numbers. In the case when these es-

timates are represented by terms of a linguistic variable (for example, trapezoidal fuzzy num-

bers), then both arithmetic operations on fuzzy numbers and indexes of fuzzy values should be 

used to implement the method proposed in the article [11]. 

7  SOME GENERALIZATIONS  

The technique discussed can and should find application in the evaluation of alterna-

tive objects of a very different kind, both applied software systems and technical devices 

(computers, optical and optoelectronic devices, weapons systems) based on a set of indicators: 

accuracy, speed, power, memory capacity, reliability, power consumption, ease of use, etc. - 

depending on the purpose of the device. Moreover, with its help it is possible to evaluate and 

subjects (for example, to fill a vacant or competitive position) - on the totality of professional 

and personal qualities. 

In connection with the possibility of such a transfer, we want to return to the principle 

positions of the methodology - now on the basis of a detailed example: 

1. For the purpose of constructing the resulting index in solving problems of multi-

criteria decision-making under the conditions of linguistically assigned particular indicators, a 

technique is proposed that allows reducing the number of calls to the decision-maker during 

the expert survey. For this purpose, the questioning of decision-makers is carried out using 

production rules, in which private indicators take only extreme (best or worst) values, and the 

processing of these statements is performed using the methods of the theory of experiment 

planning. However, the limited capabilities of the human information processing system, even 
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under these conditions, can lead to a violation of the rationality of the choice, errors and con-

tradictions. 

2. To ensure the consistency of the preferences of the decision-maker in the methodolo-

gy, a procedure is provided for the rapid elimination of errors in the answers of decision-

makers. It consists in the fact that a parametric fuzzy measure is constructed on the set of 

product survey rules (reference situations), using decision makers’ answers for simple refer-

ence situations, by means of which the presence of a contradiction in the answers of decision 

makers to complex questions. 

The project participants plan to use this methodology to compare the SP used in the 

project ERASMUS+ (Rand Model Designer, ISMA, Wolfram SystemModeler, Simulink, 

Modelica). However, in order to implement the methodology, it is necessary to collect the cor-

responding initial data. 
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