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   THE  CONVERGENCE  OF  SEQUENTIAL DECISIONS

   TO SUCCEED A GOOD ESTIMATE FOR AN EVENT,A 

    PROPERTY OR  A CHARACTERISTIC CONCERNING

   THE  STUDENT`S  PERSONALITY IN UNIVERSITIES.

     {A CONTRIBUTION TO THE STUDENTS RIGTHS}

                                    ABSTRACT

    The present paper deals with Educational Environments of  Decision Making with the target to offer a good estimate about an event, a property or  a  characteristic concerning  the  student `s  personality. The current approach  is  based  upon  the  mathematical  theory of convergence of  a sequence (Di) , i=1...n , with n a very large number , and also is applied to the space of sequential decisions about an object. The convergence of the sequence of the decisions offers the final decision for the estimate of  a specific object and can be applied to a lot of  cases like ‘residence for a long time in a neighborhood’, ‘long duration for studies in the school’,‘submitting recommendation papers in institutions’, ‘estimate of events in a long time ’, and so on. Bad attacks against students and their families  a lot of times cause a great trouble and become the real reason for scientific investigation . The problem definition for the sequence of  the decisions :  
Ω={S1, S2 ,S3,...Sr} is the set of the students of an educational institution.
C={ch1,ch2,ch3,...chk} is the set of the characteristics to be controlled.
D={d1,d2,d3,...dn ,dfin} is the set of decision variables of the  problem, 

&(Ω)={s| s=subset of Ω}, &(C)={x| x=subset of C}, &(D)={y| y=subset of D}. There can be defined measures μ1(x) with x in &(C) and μ2(y) with y in &(D) so that (a) μ1(x)=a in R+ and (β) μ2(y)=b in R+. A measure μ(k) has the properties : (1) μ(x) in R+ and μ(x)=0 <--> x=0 , [(2) μ(λx)=|λ|μ(x) λ in Κ] , (3) μ(r+z)<= μ(r)+μ(z) for 

r, z in &(C) [or &(D)]. R+  means the non-negative numbers of  the line of the real numbers. The following mappings are defined,φ : &(Ω)-->&(C) with x=φ(s)  in &(C)  and f : μ1(&(C))--->D with dj=f(μ1(x)) in D and y in &(D) then μ2(y) in R+.
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 The sequence of decisions Di ---> Dfin  has to be controlled for its convergence . In our daily applications we use finite sequences of decisions with convergence ‘everywhere’ or ‘almost everywhere’.

An example :                                                 
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   Similarly I examine the ‘residence in one neighborhood for a long time’
There are cases that some people try to reexamine the convergence of such

a sequence of decisions (Di) . For such purposes I state the following algorithm :

                 I consider the ‘everywhere’ convergence Di --->Dfin, ι=1,...n

                 If there is a strong proof  to reject one decision Dλ  then
                              I reprove the truth and the value of that statement

                              if the strong proof is true then 

                                       I change the decision Dλ

                              else I reject the strong proof

                 else  I reject the wrong  proof

                                    ΠΕΡΙΛΗΨΗ

    Η παρούσα εισήγηση αφορά στην λήψη αποφάσεων στους χώρους της Εκπαίδευσης όταν πρόκειται να αξιολογηθεί ένα γεγονός , μία ιδιότητα ή ένα χαρακτηριστικό που αναφέρεται στην προσωπικότητα σπουδαστών.Η προτεινόμενη προσέγγιση βασίζεται στη μαθηματική θεωρία σύγκλισης ακολουθιών (Di) , i=1...n  με το n απείρως μεγάλο αριθμό, με εφαρμογή στον χώρο διαδοχικών αποφάσεων για την εκτίμηση ενός αντικειμένου.

Η εφαρμογή ‘της σύγκλισης διαδοχικών αποφάσεων’ στον προσδιορισμό της τελικής απόφασης για το συγκεκριμένο αντικείμενο αποδίδει πολύ ικανοποιητικά σε περιπτώσεις όπως ‘η πολυετία οικογένειας στη γειτονιά’, ‘η πολυετία στο ίδιο σχολείο’, ‘η υποβολή συστατικών εγγράφων στα ιδρύματα ’, ‘η εκτίμηση γεγονότων σε μεγάλη χρονική διάρκεια’ , κ.λ.π . 
   Παρατηρούνται πολλάκις κακόβουλες επιθέσεις σε βάρος σπουδαστών ή των οικογενειών τους με σκοπό την αναταραχή μέσα  στο σχολείο ή την αποδυνάμωση της βαθμολογίας τους και την απομάκρυνσή τους , γεγονός που πρωτίστως προκαλεί σοβαρό προβληματισμό τόσο για τις συνέπειες των συμβάντων όσο και περαιτέρω για επιστημονική έρευνα.
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Ο καθορισμός του χώρου του προβλήματος :

Έστω Ω={S1, S2 ,S3,...Sr} το σύνολο των σπουδαστών ενός ιδρύματος.

Έστω C={ch1,ch2,ch3,...chk} το σύνολο των χαρακτηριστικών για έλεγχο.

Έστω D={d1,d2,d3,...dn ,dfin} το σύνολο των μεταβλητών αποφάσεων. 

&(Ω)={s| s= υποσύνολο του Ω} , &(C)={x| x= υποσύνολο του C} και

 &(D)={y| y= υποσύνολο του D}. Ορίζονται μέτρα μ1(x) με x στο &(C) και μ2(y) με y στο &(D) ώστε (a) μ1(x)=a στο R+ και (β) μ2(y)=b στο R+ . Ένα μέτρο μ(k) έχει τις ιδιότητες : (1) μ(x) στο R+  και μ(x)=0 <--> x=0 , [(2) μ(λx)=|λ|μ(x) με λ στο Κ,]

(3) μ(r+z)<=μ(r)+μ(z) με r,z στο &(C) [ή &(D)]. R+  δηλώνει την θετική ημιευθεία των πραγματικών αριθμών μαζί με το ‘0’.Ορίζονται οι απεικονίσεις

φ : &(Ω)--->&(C) με x=φ(s) στο &(C) και f : μ1(&(C))--->D με dj=f(μ1(x)) και y στο &(D) , τότε  μ2(y) στο R+.Η ακολουθία αποφάσεων  Di ----> Dfin  ελέγχεται ως  προς  την  σύγκλισή της . Στις καθημερινές εφαρμογές χρησιμοποιούνται πεπερασμένες ακολουθίες αποφάσεων με σύγκλιση ‘παντού’ ή ‘σχεδόν παντού’.

Ένα  παράδειγμα :
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ΔΕΥΤΕΡΟΒΑΘΜΙΑ ΕΚΠΑΙΔΕΥΣΗ  : 'διαγωγή' μαθητού στα 6 έτη


Αντίστοιχα εξετάζεται η ‘πολυετία κατοικίας στην ίδια γειτονιά’, κ.λ.π.

Υπάρχουν περιπτώσεις που θα εξετασθούν στη παρούσα εργασία όπου

χωρίς αξιόπιστα στοιχεία γίνεται προσπάθεια ανάκλησης μίας ακολουθίας

αποφάσεων (Di).  Η επανεξέταση της σύγκλισης ακολουθίας αποφάσεων : 

αλγόριθμος : Έστω  ότι  ισχύει ‘παντού’ η σύγκλιση Di --->Dfin, ι=1,...ν
                     Άν υπάρχει ισχυρό τεκμήριο απόρριψης για ένα Dλ  τότε

                          γίνεται έλεγχος γνησιότητας και αξίας του τεκμήριου
                           άν αποδειχθεί αληθώς ισχυρό το τεκμήριο τότε

                                   γίνεται τοπική διόρθωση της απόφασης Dλ

                           αλλιώς απορρίπτεται το τεκμήριο.
                     αλλιώς απορρίπτεται το μη ισχυρό τεκμήριο.

«...the analysis phase of the decision-making process may take on two basic forms : qualitative and quantitative . Qualitative analysis is based primarily on the manager` s intuitive ‘‘feel’’ for the problem and is more an art than a science...When using the quantitative approach, an analyst will concentrate on the quantitative facts or data

associated with the problem and develop mathematical expressions that describe the objectives, constraints , and other relationships that exist in the problem. Then by using one or more quantitative methods , the analyst will make a recommendation based on the quantitative aspects of the problem... »[2, p.4]
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                                      INTRODUCTION
  The scientific investigation about the student` s personality in universities seems to be a matter of first priority. The formal documentation offers a good approximation for the final estimate of the student` s personality, but this is one side of the problem. The second aspect is the degree of  the informal information approximation which must offer a good result, too.

A couple of times bad attacks against students and their families cause troubles in educational environments and become the main reason of the students removal from the school environment. So, the whole situation raises the great problem of the minimization of such risks with the target to succeed ‘an attendance of  good quality’ in universities. The scientific investigation is not so easy specially in multinational and multicultural  university environments. The current approach follows the scientific methodology of constructing an ‘abstract model of the student` s personality’ given as a physical model using some parameters for the student `s specifications. The coming ‘abstraction’  by means of a mathematical representation of  the personality of  the student suggests an estimate that minimizes the risks for the attendance in universities. By this way there can be created algorithms to build strong abstract models as well as possible, for an approximation to the physical model of the student.

The study in the present paper suggests a decision model based upon the convergence of  sequential decisions in a long time period supported by parallel decisions at specific time periods , so that  the stability of  the final decision can be well defined.       
“...A model is a representation of  reality. Just as ‘a picture is worth a thousand word’,most models use pictures to represent reality...Model-driven development techniques emphasize the drawing of models to define business requirements and information systems designs...Physical models show not only what a system is or does , but also how the system is physically and  technically implemented. They are implementation dependent because they reflect technology choice and the limitations of  those technology  choices...Logical models show what  a system is or does. They are implementation independent ; that is , they depict the system independent of any technical implementation . As such , logical models illustrate the essence of the system Popular synonyms include ... conceptual models,  business models ...”[9, p.122,173]

“...Mathematical modeling has always been an important activity in science and engineering. The formulation of qualitative questions about an observed phenomenon as mathematical problems was the motivation and an integral part of  the development of mathematics from the very beginning ...Applied mathematics is concerned with a better understanding of  
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phenomena by the use of mathematical methods. The process toward this goal may be divided into several components...The process of  formulating the mathematical model is often called mathematical  modeling ...” [8, p. xiii , 1 ]

                           An example using a graphical 

                         presentation OF THE METHOD
An example : A student of  the secondary education attends normally the activities of the school for six years. In parallel the same student attends the activities of  the school of  Music. The final decision of  each school suggests a good estimate for the student` s personality in a long time period , because it has been supported by the convergence of  sequential decisions of the previous time periods. Moreover the schools support each other from the point of view of their decisions. So after graduation, another institution can have a good estimate for the student` s personality - based upon the decisions of  both schools - for an acceptance of  the student .     
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            partial conclusions :                                                                 

            time period       T3     T4     T5    T6     T7          --->     Tfin  . |

            |                                                                                              |

            |decisions  D1   D2     D3     D4    D5     D6     D7  --->    Dfin  |

            |                                 d3     d4     d5     d6      d7  --->     dfin  |

            |                S1    S2     S3     S4     S5    S6      S7  --->     Sfin  |
   the sequences (Di), (dj), (Sr) tend to Dfin , as the next diagram shows :
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                    THE MATHEMATICAL FORMULATION

                                     OF THE PROBLEM 

The problem definition for the sequence of  the decisions (Di) :  

Ω={S1, S2 ,S3,...Sr}is the set of the students of an educational institution.
C={ch1,ch2,ch3,...chk}is the set of the characteristics to be controlled.
D={d1,d2,d3,...dn ,dfin}is the set of the decision variables with values in R+

A={a1,a2,a3,a4, ...an} is the set of coefficients for the variables di in D. Each coefficient shows the weight of the correspondent value of di in D. 

R+  means the non-negative numbers of  the line of the real numbers. 

&(Ω)={s | s=subset of Ω}

&(C)={x | x=subset of C} 

&(D)={y | y=subset of D} 

There can be defined measures :

a)  μ1(x) with x in &(C) so that  μ1(x)=a in R+ 

b) μ2(y) with y in &(D)   >>   >>    μ2(y)=b in R+  

with a possible measure  μ2 ({di})=aj*f(μ1(x)) in R+
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A measure μ(k) has the properties :                                      

(1) μ(x) in R+ and μ(x)=0 <--> x=0 

(2) [ μ(λx)=|λ| μ(x) , λ in Κ ] ,the existence of this property depends on  

                                            the algebraic structure of the specific space  
(3) μ(r+z)<= μ(r)+μ(z) for r, z in &(C) [or &(D)].

 The following mappings are defined :                              
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 φ : &(Ω)--->&(C) with x=φ(s)  in &(C)            

 f : μ1(&(C))--->D with dj=f(μ1(x)) in D                            

 With y in &(D) then μ2(y) in R+.
«...Έστω αν| ν=1,2,...μία ακολουθία πραγματικών αριθμών , τότε αι κάτωθι   

     προτάσεις είναι ισοδύναμοι :

 α) η ακολουθία αν| ν=1,2,...συγκλίνει προς τον αριθμόν α.

 β) Δια κάθε  ε>0  υπάρχει Ν(ε)>0 τοιούτον ώστε , αν  ν> Ν(ε) τότε | αν-α | < ε .

 γ) Δια κάθε περιοχή με κέντρον  το α ( ή γενικώτερον δια κάθε περιοχήν (γ,δ) του α)

     τελικώς όλοι οι όροι της ακολουθίας κείνται εν τη περιοχή ταύτη.

 δ) Δια κάθε ρητήν περιοχήν του α τελικώς όλοι οι όροι της ακολουθίας κείνται εν τή

     περιοχή ταύτη...» [7 , σ. 48 ]

 The convergence of  the sequence Di--->Dfin is based on the norm μ2 ( ). From the point of view of the theory the convergence  Di--->Dfin , i=1,...n  is examined when n tends to infinity . However , in daily applications n is a finite number as large as possible dependent on the specific application.    

The stability of the final decision Dfin can be supported by the parallel decisions at some time periods concerning Dfin , Di , i=1,...n as follows.For stable solutions it seems to be necessary that the parallel sequences of decisions must have as many decisions yi as possible. Cases with few parallel decisions are not so stable with some exceptions. That is   

               d1   ----> d2  ----> d3  ------->.....dfin
                                                   y3                               ‘not so strong solution’
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            TABLE OF PARALLEL SEQUENCES OF DECISIONS
         time :      T1       T2  ...      T t           T n           T fin

     decisions :   D1--->D2 ---> ... Dt--->... Dn  ---> Dfin        sequential decisions

                                       Y1--->Y2 ---> ... Yt--->... Yn  ---> Yfin             >>                  >>

                                                             ...........

                        X1--->X2 ---> ... Xt ---> ...Xn  ---> Xfin            >>                  >>

                                 

          


  By applying specific algorithms to each column of  parallel decisions,

  partial conclusions can be obtained : compare_decisions( ),sort_decisions( ),...
Using as criterion of decisions (di) the value of the measure μ2({di}) in R+ ,

then we form subsets of decisions dj with the same value of  μ2({dj})  :

                      Mk = { z | z= di with μ2({di})=k  in R+ }

For every Mk its characteristic is the decision-value k measured by μ2( ).
Notation :

The symbol  ‘~’  means ‘the same decision-value’ 

The symbol  ‘~/’ means ‘different decision-value’ 
The symbol  ‘ >’ means ‘the decision has better value than’

The symbol  ‘=’  means ‘the decision has the same value’

Properties :

For di , dj , dr  in D we have :                                              

                     (1) di = dj  if and only if  μ2({di}) = μ2({dj})

                       this is ‘an equivalence relation’ with properties :

                                        1.1)     di=di                                   reflexive         

                                1.2)    di=dj <---> dj=di                  symmetric
                                1.3)    di=dj and dj=dr ---> di=dr    transitive

                  (2) di  > dj   if and only if   μ2({di}) > μ2({dj})

                        this is ‘a partial ordering relation’ with properties :

                                2.1)     di>dj and dj>di  <---> di=dj  antisymmetric
                                2.2)      di>dj and dj>dr   --->  di>dr  transitive
For  zi , zj , zr  in  Mk  we have :

 ‘~’ is  ‘an equivalence relation’ with properties :                   

                                (1)  zi ~ zi                                              reflexive

                                        (2)  zi ~ zj  <---> zj ~ zi                        symmetric
                                (3)  zi ~ zr   and  zr ~ zj  ---> zi ~ zj    transitive
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For  two different Mk , Mj , we have  :                                         

‘~/’ is ‘a binary relation’  with  the  properties :

                                (1) zi ~/ zn   , with zi in Mk and zn in Mj   
                                        (2) zi ~/ zn  <---> zn ~/ zi                     symmetric
The ‘utility function u(di)’ is a measure on a set of decisions D.

 «...Utility  is a measure of the total worth of a particular outcome ; it reflects the

decision maker’s attitude toward a collection of factors such as profit , loss and

risk...If there are N possible states of nature, the expected utility of a decision 

alternative di is given by  EU(di)=Σ P(sj)Uij ...»  [2, p.599, 603]

                                                   j     

«... This function has the following properties , called the utility function properties :    

      UTILIY FUNCTION PROPERTY 1. u(P1) > u(P2)  if and only if the individual

      prefers P1 to P2      

       UTILITY FUNCTION PROPERTY 2. If  P is the prospect where , with probability p, 

      the individual faces P1 and with probability 1-p he faces P2 , then

                                        u(P)=pu(P1)+(1-p)u(P2)                                 ...»  [3, p.81]

                    REEXAMINING THE CONVERGENCE OF

                                  SEQUENTIAL DECISIONS 

  Sometimes the conditions and the requirements of a particular problem 

along with the current environmental forces claim the immediate control,so

a partial revision of some sequences of decisions seems to be necessary.

I state the following algorithm :

algorithm : I consider the ‘everywhere’ convergence Di --->Dfin, ι=1,...n

                  If there is a ‘strong proof’  to reject one decision Dλ  then
                              I reprove the truth and the value of that proof

                              if the strong proof is true then 

                                       I change the decision Dλ

                              else I reject the ‘strong proof’

                  else  I reject the ‘wrong  proof’

  The process to accept or reject a decision may be ‘simple’ or ‘more complicated’ dependent on the current problem. So, the case of the sequence of decisions (Di) may be strongly documented or not , may be supported by parallel decisions or not, the informal information may be good or not , the criterion may be strong or not, and so on .  

  The ‘everywhere’ convergence of (Di) enforces the suggestion of a good decision, while the ‘almost everywhere’ is more or less ‘weak’ case to be
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reexamined at those points which are irregular. The number of the irregular points and the kind of the irregularity may vary from one application to another in the same or in different spaces of applications. The algorithms to face the irregularities form groups according to the kind of  applications

or  the kind of scientific branches.    

 «... Θα λέγωμε ότι η πρόταση Ρ(χ) είναι αληθής  σχεδόν παντού , εάν υπάρχει ένα

μηδενικό σύνολο (σύνολο μέτρου μηδέν) Α τοιούτον ώστε δια κάθε χ στο Ε\Α να

συνεπάγεται ότι η πρόταση Ρ(χ) είναι αληθής ...» [10, σ. 31] 

The  Dj decisions with values μ2({Dj})=0 show irregular j_points  with unsafe decisions, which do not contribute to the convergence of the sequence (Di). For example, the  utility function  U(Di)=0 shows useless decisions to deal with. Some remarks to the table of  decisions  above {page 8} are that the sequences can converge horizontally  or / and vertically , so the possible irregularities may affect the convergence to both directions and may have been resulted because of environmental

or cultural forces or wrong decisions of any kind .     
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   Applying ‘trends analysis’ for a finite sequence of decisions and then comparing with findings of other measurements - for example informal information findings or wrong documents - we have a first estimate about the rejection or not of a decision Dλ  of  the algorithm above. 

  Considering the ADT for the student` s personality and for finite sets of decisions concerning  the case , the operations  find_best_decision( ) , find_average_decision( ) , find_weighted_average_decisions( )  and find_worst_decision( )  give the specific subspace, if  any, for those points of  irregularities. In the case that there is no worst decisions but informal information findings are negative , then the application of suitable algorithms makes the situation clear about the approval or not of  Dλ .
                                    CONCLUSIONS

   There seems to be a matter of first priority the construction of the abstract model of the student` s personality for the managerial pyramids in universities . The ‘abstraction’ by means of a mathematical representation of the physical model of a student` s personality provides us

with a good approximation of the personality and leads to a stable decision  

«...However , abstraction in the sense we use it implies simplification, the replacement of  a  complex  and  detailed  real-world  situation by  an understandable model  within which we can solve a  problem........Often , finding a good  abstraction can be quite difficult  because we are forced to confront the fundamental limitations......A collection of operations , such  as  insert,  delete , and  lookup , that  may  be  performed on  a  set of  objects  or  a  certain  kind  is sometimes called a  abstract data type or ADT.....   An  ADT  can  have  more  than one abstract implementation .... » [1, p. 3, 261]

  The basic components of an abstract model of the student` s personality may be independent from national or cultural trends , however the abstract model as a system with its various components seems to vary in different societies because of  the  principles , the laws , the customs and the environmental forces in states, religions, nations and so on , which possibly affect the managerial decision making process in universities. 

The ‘convergence of parallel sequences of decisions’ as a component belongs to the basic components of  the abstract model for the students personality. The stability of the final decision along with the support of  the previous decisions of the sequences need strong documentation and 

also further investigation .          
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