
Вестник ХНАДУ, вып. 83, 2018 125 

УДК 164/3:519/876      DOI: 10.30977/BUL.2219-5548.2018.83.0.125 
 

APPLICATION OF FUZZY AGGREGATION NORMS IN VOCATIONAL  
GUIDANCE FOR LAW GRADUATES 

 
Aleksandra Mreła, Oleksandr Sokolov  

Nicolaus Copernicus University Grudziadzka Torun, Poland 
 

Abstract: Higher education institutions want to help their graduates to find a job, which is more 
relevant to their personal traits. The law graduates can apply for a job for a great variety of positions. 
Some of them require dealing with clients every day, like for example an attorney, and the others de-
mand preparing legal documents individually. Graduates also differ due to willingness and capacity of 
working with people or preparing documents alone. The paper presents the mathematical model of an 
information system designed for analyzing the graduates traits and different job requirements to help 
the law graduates choose the kind of job to apply to it. The model is based on fuzzy aggregations 
norms.  
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Introduction 
When students graduate from universities, they 
want to find a job or run a business within the 
framework of their achieved qualifications. The 
graduates of law have a great variety of posi-
tions to apply. Because of that, the higher educa-
tional institutions should help them to choose for 
which kinds of jobs they are better qualified. 
Some graduates work during their studies, so 
they have some knowledge about their abilities, 
and they can choose their future job with more 
probability of success, but some students cannot 
gain some experience during their university 
studies, so they have a problem to decide which 
kind of job they are better qualified for. In Po-
land, it is more important in law than in many 
other areas of professional higher education 
because to apply for some position like for ex-
ample judge, attorney, notary and so on, the law 
graduates have to complete more studies, called 
law applications [1]. In the case of an attorney, 
the graduates have to study three years more, so 
the cost of making a mistake is high.  
 

Fuzzy relations 
When people want to describe somebody’s 
traits, they use some phrases like “they must 
manage the stressful situation very well”, “they 

cannot leave everything for the last moment” 
and so on. The application of classical logic for 
this situation is not convenient, because it is a 
very rare situation when there is a person who 
possesses the considered trait completely or 
does not possess it at all. Much more often, peo-
ple possess the discussed trait at some level. 
Because of that, it is much better to use fuzzy 
logic which is multi-valued. Fuzzy logic enables 
to model the level of truth sentences like for 
example “The attorneys should like to work with 
people very much, work well under the pressure 
of time and do not need to be good at  preparing 
regulations or bills.” 

Lofti Zadeh [2] introduced the idea fuzzy 
sets. Let X be a non-empty space and let A ⊆ X. 
Then, ܣ is called a fuzzy set if ܣ = {(x, ,(ߤ x ∈
X} and ߤ:	ܺ	 ⟶ [0,1] is a membership func-
tion. For each	x ∈ X, value ߤ(ݔ) describes the 
level of membership of this element to set A. 
Assume that  X and Y are two spaces. Then, 
R ⊆ X	 × Y is called a fuzzy relation between X 
and Y if R is a fuzzy set. 

Let ܺ	be a set of some positions for law 
graduates (ܺ does not include all possible posi-
tions for law graduates). Let 

 
ܺ = ,ܶܣ} ,ܥܮ ,ݐܣܲ ,ܷܣ ,ܴܤ ,ܷܬ ,ݎܣܲ ,ܵܮ ܱܲ, ,ܱܰ,ܣܤ ,ܥܮ  	,{ܮܫ

 
where ܶܣ denotes an attorney, ܥܮ – a legal 
counsel, ܲܣ – a patent attorney, ܷܣ – an audi-
tor, ܴܤ – a bankruptcy receiver, ܷܬ – a judge, 
 ,a legal secretary – ܵܮ ,a public prosecutor – ܣܲ
ܱܲ – a probation officer/curator, 	ܣܤ – a bailiff, 

ܱܰ – a notary, ܥܮ – a legal clerk and ܮܫ – an in-
house lawyer. 
Moreover, let ܻ be a set of some traits which the 
different law professionals should possess in 
different levels,  
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ܻ =	 { ଵܻ, ଶܻ, ଷܻ, ସܻ , ହܻ, ܻ}, 
 
where ଵܻ denotes the ability to work with peo-
ple, ଶܻ – to work alone (at home, in the office or 
library), ଷܻ – to manage the stressful situations, 
ସܻ – to be conscientious, timely and disciplined, 
ହܻ – to act spontaneously and the trait of leaving  

things for the last moment, ܻ – the necessity to 
earn money after the graduation. 
Let ܴ ⊆ ܺ × ܻ be a fuzzy relation between posi-
tions for the law graduates and required traits, 
where ܴ(ܶܣ, ଵܻ) = 0.3 denotes that, for attor-
neys, the ability work with people is relatively 
high.  

Assume that values of relation ܴ fulfill the 
following condition 

 
∑ ܴ(ܺ , ܻ) = 1						
ୀଵ for each ݆ = 1,2, . . . ,6. 

 
Tab. 1 – Values of the fuzzy relation between law professionals and required traits 

 
Trait 

Position ଵܻ ଶܻ ଷܻ ସܻ ହܻ ܻ 

 ଵܺ 0.2 0.3 0.2 0.2 0.1 0 ܶܣ
 ଶ 0.2 0.2 0.1 0.2 0.2 0.1ܺ ܥܮ
 ଷ 0.3 0.1 0.1 0.1 0.2 0.2ܺ ݐܣܲ
 ସ 0.1 0.5 0.1 0.1 0.1 0.1ܺ ܷܣ
 ହ 0.1 0.3 0.2 0 0.1 0.3ܺ ܴܤ
  0.2 0.3 0.2 0.2 0.1 0ܺ ܷܬ
  0.2 0.1 0.1 0.2 0.2 0.2ܺ ݎܣܲ
 0.2 0.2 0.1 0.3 0.2 0 ଼ܺ ܵܮ
ܱܲ ܺଽ 0.1 0.4 0.1 0.2 0.1 0.1 
 ଵܺ 0.4 0.2 0.2 0 0.1 0.1 ܣܤ
ܱܰ ଵܺଵ 0.2 0.1 0.1 0.1 0.3 0.2 
 ଵܺଶ 0.2 0 0.3 0.2 0.2 0.1 ܥܮ
 ଵܺଷ 0.1 0.3 0.2 0.3 0.1 0 ܮܫ

 
Let ܼ = ,ଵܩ} ,ଶܩ ,ଷܩ ସܩ ,  ହ} be the set of lawܩ
graduates who need the help to choose the pro-
fession and let ܸ:⊆ ܻ × ܼ be a fuzzy relation 
between the professional traits and graduates. 

Values of relation ܸ can be evaluated by a spe-
cialist-psychologist or by the graduates them-
selves. The exemplary values are presented in 
table 2. 

 
Tab. 2 –  Values of the fuzzy relation between required traits and graduates based on the self-assessment or es-

tablished by a psychologist 
 

     Graduates 
Traits ܩଵ ଶܩ  ଷܩ   ହܩ ସܩ 

ଵܻ 0.3 0.5 0.7 0.2 0.9 
ଶܻ 0.7 0.7 0.9 0.6 0.1 
ଷܻ 0.4 0.8 0.4 0.7 0.5 
ସܻ 0.3 0.4 0.5 0.9 0.2 
ହܻ 0.5 0.2 0.7 0.3 0.5 
ܻ 1 0 0.8 0.5 0.7 

 
The function of trust in professional traits 
The article deals with the problem of trusting 

in the graduate’s professional traits in the area of 
law professional positions.  

Let T: X × ܼ ⟶ [0,1] be a function, called 
the trust-in-professional-traits function (the trust 
function). Let us consider for the law graduate 
ܩ ∈ ܼ and one of the professions – attorney 
AT ∈ X: 

 T(ܩ, AT) = 1, then the trust that grad-
uate ܩ possesses the set of traits required for 

being an attorney in the perfect level, then this 
graduate can be recommended for this profes-
sion; 

 T(ܩ, AT) ∈ (0,1), then the trust is posi-
tive and the bigger this number is, the higher the 
trust that the traits of this graduate are proper for 
this position; 

 T(ܩ, AT) = 0, then this graduate 
should choose another law position because the 
traits are really on a very low level. 
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Fuzzy aggregation norms 
Now, we are going to introduce fuzzy aggre-

gation norms. 
 
Optimistic fuzzy aggregation norms 
The optimistic fuzzy aggregation norm [3] is 

defined based on by three conditions (O1)-(O3). 
By (O3), it may be observed that the level of 
value after the application of the optimistic 
fuzzy aggregation norm is not less than each 
value chosen for calculations. 
Let ܵ: [0,1] × [0,1] ⟶ [0,1] be an optimistic 
fuzzy aggregation norm if the following condi-
tions are fulfilled, let  x, y ∈ [0,1]: 
 
(O1)                 ܵ(0,0) = 0 
(O2)                 ܵ(x, y) = ܵ(y, x) 
(O3)                 ܵ(x, y) ≥ max{x, y} 
 

Condition (O1) shows that if the considered 
value is 0 and the next value added is also 0, 
then the level of the norm is 0. Condition (O2), 
named commutativity, says that the order of 
adding information is not important. Condition 
(O3) shows that after the use of optimistic fuzzy 
aggregation norm is bigger or equal than values 
taken into calculations. 

Let the following function be chosen as an 
optimistic aggregation norm. Let x, y ∈ [0,1], 

 
ܵ(x, y) 	= 	x	 + 	y	– 	xy. 

 
Figure 1 shows the graph of the optimistic 

fuzzy aggregation norm.  
 

 
Fig. 1. The graph of optimistic fuzzy relation 

aggregation norm ܵ  
 
T-norm of fuzzy relations  
For calculation results of the composition of two 
fuzzy relations, the ݐ-norm [4] will be applied. 
The function ݐ: [0,1] × [0,1] → [0,1] is called ݐ-
norm if the following  conditions are fulfilled 
for each ݔ, ,ݕ ,ݖ ݒ ∈ [0,1] 
 
(t1) ݔ)ݐ, (ݕ ≤ ,ݖ)ݐ ݔ for (ݒ ≤ ,ݖ ݕ ≤        ݒ
(t2) ݔ)ݐ, (ݕ = ,ݕ)ݐ   (ݔ

(t3) ݔ)ݐ)ݐ, ,(ݕ (ݖ = ,ݔ)ݐ ,ݕ)ݐ  ((ݖ
(t4) ݔ)ݐ, 1) =  ݔ
 

Condition (t1) shows that the function ݐ is 
monotonous. Condition (t2), called commuta-
tivity, shows that the order of two calculated 
values is not important. Condition (t3), called 
associativity, shows that it does not matter 
whether at first ݐ-norm of values ݔ and ݕ are 
calculated and then ݐ-norm of the result with ݖ is 
calculated, or the order of calculations is differ-
ent. Condition (t4) shows that ݐ-norm of each 
value with 1 is always this value. 

Let, for the ݐ-norm, the following function  
 

,x)ݐ y) 	= 	xy 
 
for each x, y ∈ [0,1],	will be applied. 
Figure 2 presents the graph of the t-norm. 
 

 
 

Fig. 2. The graph of t-norm 
 
Model of the trust-in-professional-traits 
At first the following fuzzy relation	
ܩ)ܹ , ܻ, ܺ), for ݅ = 1,2, . . . ,5, ݆ = 1,2, . . . ,6 
and ݇ = 1,2, . . . ,13,  
be defined as follows ܹ(ܩ , ܻ , ܺ) 	=
ܩ)ܸ)ݐ	 , ܻ), ܴ( ܻ , ܺ)) = ܩ)ܸ	 , ܻ) ∙ ܴ( ܻ, ܺ).                
(*)The trust-in-professional-traits function is 
defined as follows 
 

ଵܶ(ܩ , ܺ) = ܩ)ܹ , ଵܻ, ܺ)	 
ܶାଵ(ܩ , ܺ) = ܵ( ܶ(ܩ , ܺ),ܹ(ܩ , ܻ , ܺ))  

for ݆ = 1,2, . . . ,5 
ܩ)ܶ , ܺ) 	= 	 ܶ(ܩ , ܺ). 
 
for each ݅ = 1,2, . . . ,5 and ݇ = 1,2, . . . ,13. 
Let us calculate, as an example, the level of 
trust-in-professional-traits for the graduate ܩଵ 
considering the application for position ܺଵ. At 
the beginning, values of relation ܹ൫ܩଵ, ܻ , ܺଵ൯ 
for all values ݆ = 1,2, … ,6,	 are calculated and 
presented in table 3. 
Based on the values of relation ܹ, values of 
,ܩ)ܶ ܺ) and sums of values of fuzzy rela-
tion ܹ are presented in table 4. 



Вестник ХНАДУ, вып. 83, 2018 
 

128 

Tab. 3 – Values of the fuzzy relation ܹ for graduate ܩଵ  applying for the position ଵܺ 
 

Traits ଵܻ ଶܻ ଷܻ ସܻ ହܻ ܻ 
ܹ൫ܩଵ , ܻ , ଵܺ൯ 0.06 0.21 0.08 0.06 0.05 0 

 
Tab. 4 – Levels of trust-in-professional-traits for graduates and professional law positions and sums of values of 

fuzzy relation ܹ 
 

Graduate 
Position 

ଵܩ ଶܩ  ଷܩ   ହܩ ସܩ 

ܹ T ܹ T ܹ T ܹ T ܹ T 

 ଵܺ 0,46 0,3899 0,57 0,4615 0,66 0,5166 0,57 0,4615 0,40 0,3471 ܶܣ
 ଶ 0,50 0,4091 0,44 0,3711 0,68 0,5179 0,52 0,4247 0,46 0,3866ܺ ܥܮ
 ଷ 0,53 0,4326 0,38 0,3298 0,69 0,5264 0,44 0,3674 0,59 0,4792ܺ ݐܣܲ
 ସ 0,60 0,4980 0,54 0,4655 0,76 0,6009 0,56 0,4650 0,33 0,2889ܺ ܷܣ
 ହ 0,67 0,5312 0,44 0,3822 0,73 0,5585 0,52 0,4302 0,48 0,4038ܺ ܴܤ
  0,46 0,3899 0,57 0,4615 0,66 0,5166 0,57 0,4615 0,40 0,3471ܺ ܷܬ
  0,53 0,4320 0,37 0,3199 0,67 0,5115 0,51 0,4178 0,52 0,4270ܺ ݎܣܲ
 0,3682 0,43 0,4648 0,58 0,5048 0,65 0,3976 0,46 0,4715 0,59 ଼ܺ ܵܮ
ܱܲ ܺଽ 0,56 0,4611 0,51 0,4326 0,72 0,5600 0,59 0,4766 0,34 0,2961 
 ଵܺ 0,49 0,4047 0,52 0,4336 0,69 0,5353 0,42 0,3584 0,60 0,5013 ܣܤ
ܱܰ ଵܺଵ 0,55 0,4464 0,35 0,3051 0,69 0,5264 0,45 0,3745 0,55 0,4475 
 ଵܺଶ 0,44 0,3702 0,46 0,3959 0,58 0,4611 0,54 0,4447 0,54 0,4399 ܥܮ
 ଵܺଷ 0,46 0,3905 0,56 0,4563 0,64 0,5063 0,64 0,5106 0,33 0,2906 ܮܫ

 
The sum 	∑ܹ can be used to calculate levels 

of trust-in-professional-traits, but there are two 
disadvantages: 

1) The sum might be bigger than 1. 
2) The sum might not have enough differ-

ent values to prepare rankings of graduates. 
 

Results 
To estimate whether the graduate should be 

recommended for the given profession, let us 
calculate the range = (Min, Max). Here, Min = 
0.29 and Max = 0.60, so the range is (0.29; 
0.60). Let d = Max-Min = 0.31. 

Assume that if the level of trust-in-
professional-traits ܶ(ܩ , ܺ) is lower than Min + 
30% d = 0.383, then the graduate ܩ should not 
apply for position ܺ; if the level of trust-in-
professional-traits ܶ(ܩ , ܺ) belongs to interval 
݊݅ܯ) + 	ݔܽܯ,30%݀ − 	30%݀) =
(0.383, 0.507), then the graduate can apply for 
this position, but they are advised to think about 
the position better for them; if finally the level 
of trust-in-professional-traits ܶ(ܩ , ܺ) is higher 
than ݔܽܯ	 − 	30%݀	 = 	0.507, then the gradu-
ate is recommended for this position. 

Moreover, the rankings of students can be 
prepared to recommend. Let us prepare the rank-
ing for the position of attorney. Comparing val-
ues of T from table 4, it can be noticed that the 
best graduate is ܩଷ (0.5166), then ܩଶ and ܩସ 

(0.4615), next ܩଵ (0.3899) and the last one is ܩହ 
(0.3471). 
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ЗАСТОСУВАННЯ НЕЧІТКИХ 
АГРЕГАЦІЙНИХ СТАНДАРТІВ 
ПРОФЕСІЙНОЇ  ОРІЄНТАЦІЇ 

ВИПУСКНИКІВ ЮРИДИЧНИХ ВИЩИХ 
НАВЧАЛЬНИХ ЗАКЛАДІВ 

 
Анотація. Вищі навчальні заклади прагнуть  

допомогти своїм випускникам знайти роботу, 
яка більше відповідає їхнім особистим рисам. 
Випускники права можуть подати заявку на 
роботу на безліч різних посад. Деякі з них вима-
гають спілкування з клієнтами щодня, як, напри-
клад, адвокат, а інші вимагають підготовки 
юридичних документів індивідуально. Випускники 
також відрізняються за бажанням та спромо-
жністю працювати з людьми або самостійно 
готувати документи. Коли треба  описати особ-
ливість особи, часто використовують такі фра-
зи, як "особа повинна добре управляти стресовою 
ситуацією", "не може залишити все в останню 
мить" тощо. Застосування класичної логіки для 
цієї ситуації не є зручним, оскільки це дуже рідкі-
сна ситуація, коли є людина, яка повністю воло-
діє розглянутою ознакою або взагалі не володіє 
нею. Набагато частіше люди мають обговорю-
вану рису на певному рівні. Через це набагато 
краще використовувати нечітку логіку, яка є 
багатозначною. Нечіткі логіки дозволяють моде-
лювати рівень істинних речень, таких як, напри-
клад, «Адвокати дуже люблять працювати з 
людьми, добре працювати під тиском часу і не 
повинні бути належними при підготовці правил 
або векселів». В роботі подано математичну 
модель інформаційної системи, призначену для 
аналізу ознак випускників та різних вимог до ро-
боти, з тим щоб допомогти випускникам юриди-

чних наук вибирати вид роботи, до якої зверта-
тися. Модель побудована на базі нечітких агре-
гаційних норм. 

Ключові слова: система підтримки прий-
няття рішень, вища освіта, норми нечіткої агре-
гації. 
 

ПРИМЕНЕНИЕ НЕЧЕТКИХ 
АГРЕГАЦИОННЫХ СТАНДАРТОВ ПРИ 
ПРОФЕССИОНАЛЬНОЙ ОРИЕНТАЦИИ 

ВЫПУСКНИКОВ ЮРИДИЧЕСКИХ 
ВЫСШИХ УЧЕБНЫХ ЗАВЕДЕНИЙ 

 
Аннотация. В работе представлена 

математическая модель информационной систе-
мы, предназначенной для анализа признаков вы-
пускников и различных требований к работе, с 
тем чтобы помочь выпускникам юридических 
специальностей выбирать вид работы. Примене-
ние классической логики для этой ситуации не 
является удобным, поскольку это очень редкая 
ситуация, когда есть человек, который полностью 
владеет рассматриваемой проблемой или вообще 
не владеет ею. Модель построена на базе нечет-
ких агрегационных норм. 

Ключевые слова: система поддержки приня-
тия решений, высшее образование, нормы нечет-
кой агрегации 
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